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(57)Abstract: 

PROBLEM TO BE SOLVED: To execute a reviving 
process for the SOx absorbing agent at an 
appropriate time in an exhaust emission control 
device comprising an SOx absorbing agent upstream 
of an NOx catalyst. 

SOLUTION: An SOx sensor 24 and an NOx catalyst 
20 are provided downstream of an SOx absorbing 
agent 17. At the time of rich spike immediately after 
reviving the SOx absorbing agent 17, the SOx 
concentration in the exhaust gas downstream of the 
SOx absorbing agent 17 is detected by the SOx 
sensor 24. Based on the size of the SOx 
concentration, the state (degree) of the thermal 
deterioration of the SOx absorbing agent 17 is judged 

so that frequency of reviving the SOx absorbing agent 17 is increased according to the 
progress of the thermal deterioration. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (b) The SOx absorbent which emits SOx absorbed when the oxygen density of the exhaust 
gas which absorbs SOx and flows when the air- fuel ratio of the exhaust gas which is arranged in the 
flueway of the internal combustion engine in which lean combustion is possible, and flows is Lean 
was low, (b) The NOx absorbent which emits NOx absorbed when the oxygen density of the exhaust 
gas which absorbs NOx and flows when the air-fuel ratio of the exhaust gas which is arranged in said 
down-stream flueway and flows rather than said SOx absorbent is Lean was low, An exhaust air Air 
Fuel Ratio Control means to control the air- fuel ratio of exhaust gas that absorption and emission of 
NOx in said NOx absorbent should be controlled, (Ha) (d) In the exhaust emission control device of 
the internal combustion engine having a playback means to reduce the oxygen density of exhaust gas 
in order to make SOx emit from said SOx absorbent and to reproduce a SOx absorbent (e) A SOx 
concentration detection means by which said exhaust air Air Fuel Ratio Control means detects the 
SOx concentration of exhaust gas [ in / for the air-fiiel ratio of exhaust gas / the lower stream of a 
river of SUTOIKI or said SOx absorbent when controlling richly ], (**) A degradation judging 
means to judge the condition of degradation of said SOx absorbent based on the SOx concentration 
of the exhaust gas detected with said SOx concentration detection means, (g) Exhaust emission 
control device of the internal combustion engine characterized by having a playback frequency 
modification means to change the playback frequency of the SOx absorbent by said playback means 
according to the condition of degradation of the SOx absorbent judged by said degradation judging 
means. 

[Claim 2] The degradation judging of the SOx absorbent by said degradation judging means is the 
exhaust emission control device of the internal combustion engine according to claim 1 characterized 
by performing at a stage near immediately after playback termination of a SOx absorbent. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exhaust emission control device which can 
purify nitrogen oxides (NOx) from the exhaust gas discharged by the internal combustion engine in 
which lean combustion is possible. 
[0002] 

[Description of the Prior Art] As an exhaust emission control device which purifies NOx from the 
exhaust gas discharged by the internal combustion engine in which lean combustion is possible, 
there is an NOx absorbent represented by the occlusion reduction type NOx catalyst. An NOx 
absorbent absorbs NOx, when the air- fuel ratio of inflow exhaust gas is Lean (namely, under a 
hyperoxia ambient atmosphere). Emit NOx absorbed when the oxygen density of inflow exhaust gas 
fell, and the occlusion reduction type NOx catalyst which is a kind of this NOx absorbent It is the 
catalyst which emits NOx which absorbed NOx when the air- fuel ratio of inflow exhaust gas was 
Lean (namely, under a hyperoxia ambient atmosphere), and was absorbed when the oxygen density 
of inflow exhaust gas fell, and returns to N2. 

[0003] If this occlusion reduction type NOx catalyst (it may only be hereafter called a catalyst or an 
NOx catalyst) is arranged to the flueway of the internal combustion engine in which lean combustion 
is possible When the exhaust gas of the Lean air-fuel ratio flows, NOx in exhaust gas is absorbed by 
the catalyst. When the exhaust gas of SUTOIKI (theoretical air fuel ratio) or a rich air-fuel ratio 
flows, NOx absorbed by the catalyst is emitted as N02, and it is further returned to N2 by reduction 
components, such as HC in exhaust gas, and CO, namely, NOx is purified. 

[0004] By the way, if the sulfur content is contained in the fuel for an internal combustion engine 
and a fuel is generally burned with an internal combustion engine, the sulfur content in a fuel will 
bum and sulfur oxides (SOx), such as S02 and S03, will be generated. Since said occlusion 
reduction type NOx catalyst absorbs SOx in exhaust gas by the same mechanism as performing 
absorption of NOx, if this NOx catalyst is arranged to an internal combustion engines flueway, not 
only NOx but SOx will be absorbed by this NOx catalyst. 

[0005] However, SOx absorbed by said NOx catalyst is easy to tend be accumulated into a catalyst 
that it decomposes and is hard to be emitted under the same conditions as performing emission and 
reduction of NOx from said NOx catalyst in order to form a stable sulfate with time amount 
progress. If the SOx accumulated dose within an NOx catalyst increases, the NOx absorption 
capacity of a catalyst will decrease, it will become impossible to fully remove NOx in exhaust gas, 
and NOx purification effectiveness will fall. This is the so-called SOx poisoning. 
[0006] Then, in order to continue at a long period of time and to maintain highly the NOx 
decontamination capacity of an occlusion reduction type NOx catalyst, the exhaust emission control 
device which aimed at prevention of SOx poisoning for the upstream rather than the NOx catalyst as 
the SOx absorbent which mainly absorbs SOx in exhaust gas is arranged and SOx did not flow into 
the NOx catalyst is developed. 

[0007] When the air- fuel ratio of inflow gas is Lean, it emits SOx which absorbed SOx, and was 
absorbed when the oxygen density of inflow gas was low as S02, but since said SOx absorbent has a 
limitation also in the SOx absorption capacity of this SOx absorbent, before a SOx absorbent is 
saturated with SOx, it needs to perform the processing to which SOx is made to emit from a SOx 
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absorbent, i.e., regeneration. 

[0008] About the regeneration technique of a SOx absorbent, it is indicated by the patent official 
report of a patent number No. 2605580, for example. In order to make SOx absorbed by the SOx 
absorbent emit according to this official report, it is necessary to make the air-fuel ratio of inflow 
exhaust gas into SUTOIKI or Rich, and to reduce an oxygen density and, and the one where the 
temperature of a SOx absorbent is higher is supposed that SOx is easy to be emitted. 
[0009] Although, as for playback exhaust air of a SOx absorbent, SOx concentration naturally 
becomes high, since this playback exhaust air is SUTOIKI or Rich at an elevated temperature, even 
if it passes playback exhaust air for an NOx catalyst, SOx under playback exhaust air cannot be 
easily absorbed by the NOx catalyst, will be bypassed as it is and will be discharged. 
[0010] in addition, with the regeneration technique indicated by said official report While preparing 
the bypass path which branches from the exhaust pipe which connects a SOx absorbent and an NOx 
catalyst, and bypasses an NOx catalyst To any exhaust gas's being passed between an NOx catalyst 
and a bypass path and the exhaust air selector valve changed alternatively are prepared. As exhaust 
gas is flowed to a bypass path by the exhaust air selector valve, it is made not to flow for an NOx 
catalyst during the regeneration activation to which SOx is made to emit from a SOx absorbent. 
While not performing regeneration, he is trying to prevent certainly that SOx is absorbed by the NOx 
catalyst by making it not flow in a bypass path, as exhaust gas is flowed for an NOx catalyst by the 
exhaust air selector valve. 
[0011] 

[Problem(s) to be Solved by the Invention] Conventionally, it has judged whether it reached by 
addition of an internal combustion engine's operational status anyway at the playback stage, such as 
considering the playback stage of a SOx absorbent as the time of integrating the amount of SOx(es) 
discharged by the internal combustion engine, and an addition value turning into the set point, or 
considering it as the time of an internal combustion engine's operation time reaching the setup time. 
[0012] However, since it is always exposed to the heat of exhaust gas, heat deterioration arises with 
time, and the phenomenon in which the SOx absorption capacity of a SOx absorbent decreases by 
advance of this heat deterioration produces a SOx absorbent. Therefore, when heat deterioration 
advanced, in spite of having been the time when a SOx absorbent should have been reproduced in 
fact, it was judged with having not reached at a playback stage, and there was a possibility that 
playback of a SOx absorbent might be overdue. 

[0013] Moreover, it is checked by these people from the following events that SOx will consist is 
easy to be emitted of a SOx absorbent if the heat deterioration of a SOx absorbent advances. When 
the heat deterioration of a SOx absorbent is hardly progressing and only a short time makes the air- 
fuel ratio of exhaust gas SUTOIKI or Rich (this is hereafter called rich spike) in order to make NOx 
emit from an NOx catalyst (in spike), even if the exhaust gas flows to a SOx absorbent, since a very 
short time, SOx is not emitted from a SOx absorbent. However, when the heat deterioration of a SOx 
absorbent advances and the exhaust gas of said rich spike flows to a SOx absorbent also although it 
is called a short time even if, SOx comes to be emitted from a SOx absorbent. Consequently, there 
was a possibility that SOx might flow into an NOx catalyst and might produce SOx poisoning. 
[0014] The technical problem which this invention is made in view of the trouble of such a Prior art, 
and this invention tends to solve is to perform playback of a SOx absorbent at a proper stage, and 
prevent SOx poisoning of an NOx adsorbent. 
[0015] 

[Means for Solving the Problem] This invention adopted the following means, in order to solve said 
technical problem. The SOx absorbent which emits SOx absorbed when the oxygen density of this 
invention of the exhaust gas which absorbs SOx and flows when the air- fuel ratio of the exhaust gas 
which is arranged in the flueway of the internal combustion engine in which (b) lean combustion is 
possible, and flows is Lean was low, (b) The NOx absorbent which emits NOx absorbed when the 
oxygen density of the exhaust gas which absorbs NOx and flows when the air-fuel ratio of the 
exhaust gas which is arranged in said down-stream flueway and flows rather than said SOx 
absorbent is Lean was low, An exhaust air Air Fuel Ratio Control means to control the air- fuel ratio 
of exhaust gas that absorption and emission of NOx in said NOx absorbent should be controlled, 
(Ha) (d) In the exhaust emission control device of the internal combustion engine having a playback 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 1 2/1 5/2005 



JP,2000-230419,A [DETAILED DESCRIPTION] 



Page 3 of 13 



means to reduce the oxygen density of exhaust gas in order to make SOx emit from said SOx 
absorbent and to reproduce a SOx absorbent (e) A SOx concentration detection means by which said 
exhaust air Air Fuel Ratio Control means detects the SOx concentration of exhaust gas [ in / for the 
air- fuel ratio of exhaust gas / the lower stream of a river of SUTOIKI or said SOx absorbent when 
controlling richly ], (**) A degradation judging means to judge the condition of degradation of said 
SOx absorbent based on the SOx concentration of the exhaust gas detected with said SOx 
concentration detection means, (g) It is characterized by having a playback frequency modification 
means to change the playback frequency of the SOx absorbent by said playback means according to 
the condition of degradation of the SOx absorbent judged by said degradation judging means. 
[0016] In the exhaust emission control device of the internal combustion engine of this invention 
which consists of the above-mentioned configuration, while the exhaust air Air Fuel Ratio Control 
means is controlling the air- fuel ratio of exhaust gas to Lean, NOx in exhaust gas is absorbed by the 
NOx absorbent, and while the exhaust air Air Fuel Ratio Control means is reducing the oxygen 
density of exhaust gas SUTOIKI or by controlling richly in the air- fuel ratio of exhaust gas, NOx 
absorbed by the NOx absorbent is emitted. And an exhaust air Air Fuel Ratio Control means detects 
the air-fuel ratio of exhaust gas, SUTOIKI or while controlling richly, a SOx concentration detection 
means detects the SOx concentration of the exhaust gas of a SOx absorbent lower stream of a river, 
and based on the detected SOx concentration, a degradation judging means judges the degradation 
condition (degradation extent) of a SOx absorbent. Furthermore, according to the judgment result of 
a degradation judging means, a playback frequency modification means changes the playback 
frequency of a SOx absorbent, and a playback means reproduces a SOx absorbent by the playback 
frequency after modification. Thereby, also when the SOx absorption capacity of a SOx absorbent 
falls by degradation, a SOx absorbent can prevent that an NOx absorbent carries out SOx poisoning 
while coming to be reproduced at a proper stage. 

[0017] In the exhaust emission control device of the internal combustion engine concerning this 
invention, the lean burn gasoline engine and diesel power plant of the direct injection in a cylinder 
can be illustrated as an internal combustion engine in which lean combustion is possible. 
[0018] In this invention, the air- fuel ratio of exhaust gas means the ratio of the air supplied in the 
flueway in the upstream rather than the engine inhalation-of-air path and the SOx absorbent, and a 
fuel (hydrocarbon). 

[0019] In the exhaust emission control device of the internal combustion engine concerning this 
invention, what ****( e d) at least one chosen from Copper Cu, Iron Fe, Manganese Mn, transition 
metals like Nickel nickel, Sodium Na, Titanium Ti, and Lithium Li as a SOx absorbent on the 
support which consists of an alumina can be illustrated. Moreover, in order to carry out SOx that it is 
easy to be absorbed in a SOx absorbent in the form of sulfate ion S042-, it is desirable to make 
Platinum Pt, Palladium Pd, or Rhodium Rh **** on the support of a SOx absorbent. 
[0020] In the exhaust emission control device of the internal combustion engine concerning this 
invention, an occlusion reduction type NOx catalyst can be illustrated as an NOx absorbent. An 
occlusion reduction type NOx catalyst is a catalyst which emits NOx absorbed when the air-fuel 
ratio of the flowing exhaust gas was Lean, NOx was absorbed and the oxygen density in the flowing 
exhaust gas fell, and returns to N2. This occlusion reduction type NOx catalyst can make an alumina 
support, and can illustrate the thing with which it comes to support at least one chosen from 
Potassium K, Sodium Na, Lithium Li, alkali metal like Caesium Cs, Barium Ba, an alkaline earth 
like Calcium calcium, Lanthanum La,, and rare earth like Yttrium Y, and noble metals like Platinum 
Pt on this support. 

[0021] In the exhaust emission control device of the internal combustion engine concerning this 
invention, when an internal combustion engine is a gasoline engine, a means to control the air-fuel 
ratio of the gaseous mixture supplied to a combustion chamber can realize an exhaust air Air Fuel 
Ratio Control means and a playback means. Moreover, when an internal combustion engine is a 
diesel power plant, a means to control the so-called subinjection to which an expansion line injects a 
fuel like an exhaust air line like an inhalation-of-air line, or the means which carries out supply 
control of the reducing agent into an upstream flueway rather than a SOx absorbent can realize an 
exhaust air Air Fuel Ratio Control means and a playback means. 

[0022] In the exhaust emission control device of the internal combustion engine concerning this 
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invention, the judgment of the degradation condition of the SOx absorbent by the degradation 
judging means judges with degradation of a SOx absorbent progressing, so that the SOx 
concentration detected by the SOx concentration detection means is high. Since the amount of SOx 
(es) emitted from a SOx absorbent is related also to the temperature of a SOx absorbent, it is 
desirable to make it a judgment error not arise with the temperature of a SOx absorbent. For that 
purpose, for example, the SOx concentration used as the criterion of the degradation condition of a 
SOx absorbent may be beforehand set up according to the temperature of a SOx absorbent. Or the 
SOx concentration used as the criterion of a degradation condition in case a SOx absorbent is a 
predetermined reference temperature is set up beforehand, and you may make it judge a degradation 
condition, after amending the SOx concentration detected by the SOx concentration detection means 
to the SOx concentration in reference temperature. 

[0023] In the exhaust emission control device of the internal combustion engine concerning this 
invention, modification of the playback frequency of the SOx absorbent by the playback frequency 
modification means can be attained by changing the SOx absorption capacity and engine operation 
time used as the criterion of whether for example, the SOx absorbent reached at the playback stage. 
A playback frequency modification means is changed so that the playback frequency of a SOx 
absorbent may be made [ many ], as degradation of a SOx absorbent becomes large. 
[0024] As for the degradation judging of the SOx absorbent by the degradation judging means, in the 
exhaust emission control device of the internal combustion engine concerning this invention, it is 
desirable to perform at a stage near immediately after playback termination of a SOx absorbent. This 
is based on the following reason. Even if it is the case that the degradation condition of a SOx 
absorbent is the same, it becomes easy to emit SOx, so that there are many amounts of SOx(es) 
absorbed by the SOx absorbent. Therefore, since there are very few amounts of SOx(es) by which 
the direction which performs the degradation judging of a SOx absorbent is absorbed immediately 
after playback of a SOx absorbent by judgment precision becoming high when the amount of SOx 
(es) absorbed by the SOx absorbent is same extent, and SOx must be hard to be emitted, the direction 
which performs the degradation judging of a SOx absorbent at the stage near this can judge 
degradation strictly. 

[0025] The bypass path which branches a flueway from between a SOx absorbent and NOx 
absorbents, bypasses an NOx absorbent in the exhaust emission control device of the internal 
combustion engine concerning this invention, and passes exhaust gas is prepared, an exhaust-air flow 
change means choose exhaust gas as an NOx catalyst or a bypass path, and pass it establishes, and 
while not reproducing the sink and the SOx absorbent for exhaust gas to a bypass path, it is possible 
during playback of a SOx absorbent to also pass exhaust gas to an NOx absorbent. When it does in 
this way, it can avoid flowing playback exhaust air of a SOx absorbent to an NOx absorbent. 
However, this invention is materialized even if it establishes neither a bypass path nor an exhaust air 
flow change means in this way. 
[0026] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of the exhaust emission control 
device of the internal combustion engine concerning this invention is explained based on the drawing 
of drawing 7 from drawing 1 . 

[0027] Drawing 1 is drawing showing the outline configuration at the time of applying this invention 
to the gasoline engine for cars in which lean combustion is possible, this drawing — setting — a sign 
1 — an engine body and a sign 2 — a piston and a sign 3 — in an inlet valve and a sign 6, a suction 
port and a sign 7 show an exhaust valve, and, as for a combustion chamber and a sign 4, a sign 8 
shows [ an ignition plug and a sign 5 ] an exhaust air port, respectively. 

[0028] A suction port 6 is connected with a surge tank 10 through the corresponding branch pipe 9, 
and the fuel injection valve 1 1 which injects a fuel towards the inside of a suction port 6, 
respectively is attached in each branch pipe 9. A surge tank 10 is connected with an air cleaner 14 
through an air intake duct 12 and an air flow meter 13, and the throttle valve 15 is arranged in the air 
intake duct 12. 

[0029] On the other hand, the exhaust, air port 8 is connected with the casing 18 which built in the 
SOx absorbent 17 through the exhaust manifold 16, and the outlet section of casing 18 is connected 
with the casing 21 which built in the occlusion reduction type NOx catalyst (NOx absorbent) 20 
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through the exhaust pipe 19. Hereafter, the occlusion reduction type NOx catalyst 20 is abbreviated 
to the NOx catalyst 20. This casing 21 is connected to the muffler which is not illustrated through an 
exhaust pipe 22. 

[0030] Inlet-port section 21a of casing 21 and an exhaust pipe 22 are connected by the by-path pipe 
26 which bypasses the NOx catalyst 20, and the exhaust air selector valve (exhaust air flow change 
means) 28 to which a valve element operates with an actuator 27 is formed in inlet-port section 21a 
of the casing 21 which is the tee of a by-path pipe 26. This exhaust air selector valve 28 chooses one 
location of the bypass open positions which close the inlet-port section to the NOx catalyst 20, and 
make full open the inlet-port section of a by-path pipe 26 as the bypass closed position which closes 
the inlet-port section of a by-path pipe 26, and makes full open the inlet-port section to the NOx 
catalyst 20 with an actuator 27 as shown by the continuous line of drawing 1 is shown by the broken 
line of drawing 1 , and is made to operate. 

[0031] The electronic control unit (ECU) 30 for engine control consists of a digital computer, and 
ROM (read-only memory)32, RAM (random access memory)33, CPU (central processor unit)34, the 
input port 35, and the output port 36 which were mutually connected by the bi-directional bus 3 1 are 
provided. An air flow meter 1 3 generates the output voltage proportional to an inhalation air content, 
and this output voltage is inputted into input port 35 through A-D converter 37. 
[0032] On the other hand, the temperature sensor 23 which generates the output voltage proportional 
to the temperature of the exhaust gas which came out of the SOx absorbent 17 to the exhaust pipe 19 
of the lower stream of a river of the SOx absorbent 17, and the SOx sensor (SOx concentration 
detection means) 24 which generates the output voltage proportional to the SOx concentration of the 
exhaust gas which came out of the SOx absorbent 17 are attached, and the output voltage of a 
temperature sensor 23 and the output voltage of the SOx sensor 24 are inputted into input port 35 
through A-D converters 38 and 40, respectively. Moreover, the rotational frequency sensor 41 which 
generates the output pulse showing an engine rotational frequency is connected to input port 35. The 
output port 36 is connected to the ignition plug 4 and the fuel injection valve 11, and the actuator 27 
through the corresponding drive circuit 39, respectively. 

[0033] In this gasoline engine, fuel injection duration TAU is computed, for example based on a 
degree type. 

TAU=TP-K - here, TP shows basic fuel injection duration and K shows the correction factor. The 
basic fuel injection duration TP shows fuel injection duration required to make into theoretical air 
fuel ratio the air- fuel ratio of the gaseous mixture supplied in an engine cylinder. This basic fuel 
injection duration TP is beforehand found by experiment, and is beforehand memorized in ROM32 
in the form of a map as shown in drawing 2 as a function of engine load Q/N (inhalation air content 
Q / engine rotational frequency N) and the engine rotational frequency N. A correction factor K is a 
multiplier for controlling the air-fUel ratio of the gaseous mixture supplied in an engine cylinder, and 
if it is K= 1.0, the gaseous mixture supplied in an engine cylinder will serve as theoretical air fuel 
ratio. On the other hand, if the air- fuel ratio of the gaseous mixture supplied in an engine cylinder 
will become larger than theoretical air fuel ratio if set to K< 1 .0, namely, it becomes Lean and it is 
set to K> 1.0, the air- fuel ratio of the gaseous mixture supplied in an engine cylinder will become 
smaller than theoretical air fuel ratio, namely, will become rich. 

[0034] In the gasoline engine of the gestalt of this operation, Lean Air Fuel Ratio Control is 
performed at a load operating range in engine low, the value of a correction factor K being used as a 
value smaller than 1.0. SUTOIKI control is performed at the time of the warm-up at the time of an 
engine heavy load operating range and engine starting, the value of a correction factor K being used 
as 1 .0 at the time of acceleration and fixed-speed operation of 120 or more km/h. In an engine full 
load operating range, the value of a correction factor K is set up so that it may consider as a bigger 
value than 1 .0 and rich Air Fuel Ratio Control may be performed. 

[0035] in an internal combustion engine, the value of a correction factor K usually makes [ in / the 
frequency by which low Naka load operation is carried out is the highest, therefore / most of an 
operation term throughout ] it smaller than 1.0 — having — Lean — gaseous mixture is made to burn 
[0036] Drawing 3 shows roughly the concentration of the typical component in the exhaust gas 
discharged from a combustion chamber 3. unburnt [ in the exhaust gas discharged from a combustion 
chamber 3 as shown in this drawing ] — the concentration of HC and CO increases, so that the air- 
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fuel ratio of the gaseous mixture supplied in a combustion chamber 3 becomes rich, and the 
concentration of the oxygen 02 in the exhaust gas discharged from a combustion chamber 3 
increases, so that the air-fuel ratio of the gaseous mixture supplied in a combustion chamber 3 
becomes Lean. 

[0037] The NOx catalyst 20 held in casing 21 makes an alumina support, and it comes to support at 
least one chosen from Potassium K, Sodium Na, Lithium Li, alkali metal like Caesium Cs, Barium 
Ba, an alkaline earth like Calcium calcium, Lanthanum La, and rare earth like Yttrium Y, and noble 
metals like Platinum Pt on this support, the ratio of the air supplied in the upstream flueway from the 
engine inhalation-of-air path and the NOx catalyst 20, and a fiiel (hydrocarbon) — the air-fuel ratio of 
the inflow exhaust gas to the NOx catalyst 20 ~ calling (it being hereafter called for short an exhaust 
air air-fuel ratio) — this NOx catalyst 20 performs the absorption/emission action of NOx which 
emits NOx absorbed when an exhaust air air-fuel ratio was Lean, NOx was absorbed and the oxygen 
density in inflow exhaust gas fell. 

[0038] in addition, when a fuel (hydrocarbon) or air is not supplied in an upstream flueway from the 
NOx catalyst 20 An exhaust air air-fuel ratio is [ therefore ] in agreement with the air-fuel ratio of 
the gaseous mixture supplied in a combustion chamber 3. In this case the gaseous mixture which the 
NOx catalyst 20 absorbs NOx when the air- fuel ratio of the gaseous mixture supplied in a 
combustion chamber 3 is Lean, and is supplied in a combustion chamber 3 — NOx absorbed when 
the inner oxygen density fell will be emitted. 

[0039] Although this NOx catalyst 20 will actually perform the absorption/emission action of NOx if 
the above-mentioned NOx catalyst 20 is arranged in an engine flueway, there is also ** or a part 
which does not come out about the detailed mechanism of this absorption/emission action. However, 
it is thought that this absorption/emission action is performed by the mechanism as shown in 
drawing 4 . Next, although this mechanism is explained taking the case of the case where Platinum 
Pt and Barium Ba are made to support, on support, it becomes the same mechanism even if it uses 
other noble metals, alkali metal, an alkaline earth, and rare earth. 

[0040] That is, as the oxygen density in inflow exhaust gas will increase sharply if inflow exhaust 
gas becomes Lean considerably, and shown in drawing 4 (A), it is oxygen 02. It adheres to the front 
face of Platinum Pt in the form of 02- or 02-. On the other hand, NO contained in inflow exhaust 
gas reacts with 02- or 02- on the front face of Platinum Pt, and is N02. It becomes (2 NO+02 - 
>2N02). 

[0041] Subsequently, being absorbed in the NOx catalyst 20 and combining with the barium oxide 
BaO oxidizing on Platinum Pt, a part of generated N02 is diffused in the NOx catalyst 20 in the 
form of nitrate ion N03-, as shown in drawing 4 (A). Thus, NOx is absorbed in the NOx catalyst 20. 
[0042] As long as the oxygen density in inflow exhaust gas is high, N02 is generated on the front 
face of Platinum Pt, and it is NOx of the NOx catalyst 20. Unless absorptance is saturated, N02 is 
absorbed in the NOx catalyst 20, and nitrate ion N03- is generated. 

[0043] On the other hand, if the oxygen density in inflow exhaust gas falls and the amount of 
generation of N02 falls, a reaction will go to hard flow (N03->N02), and nitrate ion N03- within 
the NOx catalyst 20 will be emitted from the NOx catalyst 20 in the form of N02 or NO. That is, a 
fall of the oxygen density in inflow exhaust gas will emit NOx from the NOx catalyst 20. If the 
oxygen density in inflow exhaust gas will fall if the degree of Lean of inflow exhaust gas becomes 
low, therefore the degree of Lean of inflow exhaust gas is made low as shown in drawing 3 , NOx 
will be emitted from the NOx catalyst 20. 

[0044] the gaseous mixture supplied in a combustion chamber 3 on the other hand at this time — 
SUTOIKI - or it is made rich — having — an exhaust air air- fuel ratio -- SUTOIKI — or when it 
becomes rich, it is shown in drawing 3 — as — unbumt [ from an engine / a lot of ] — HC and CO 
discharge - having — unburnt [ these ] — HC and CO react with oxygen 02- on Platinum Pt, or 02-, 
and are made to oxidize 

[0045] moreover, SUTOIKI or in order [ if it becomes rich, ] for the oxygen density in inflow 
exhaust gas to fall to the degree of pole, N02 or NO is emitted for an exhaust air air- fuel ratio from 
the NOx catalyst 20, and this N02 or NO is shown in drawing 4 (B) - as — unburnt — it reacts with 
HC and CO, and it is made to return and is set to N2. 

[0046] That is, HC in inflow exhaust gas and CO react immediately with oxygen 02- on Platinum 
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Pt, or 02- first, and are made to oxidize, and if HC and CO still remain even if oxygen 02- or 02- 
on Platinum Pt is subsequently consumed, NOx discharged from NOx and the engine which were 
emitted from the NOx catalyst 20 will be made to return them to N2 by this HC and CO. 
[0047] Thus, when N02 or NO stops existing on the front face of Platinum Pt, N02 or NO is emitted 
to a degree from a degree from the NOx catalyst 20, and it is made to return to N2 further. Therefore, 
when an exhaust air air- fuel ratio is made into SUTOIKI or Rich, NOx will be emitted to the inside 
of a short time from the NOx catalyst 20. 

[0048] Thus, if an exhaust air air-fiiel ratio becomes Lean, NOx will be absorbed by the NOx 
catalyst 20, and if an exhaust air air-fuel ratio is made into SUTOIKI or Rich, NOx will be emitted to 
the inside of a short time from the NOx catalyst 20, and will be returned to N2. Therefore, discharge 
of NOx to the inside of atmospheric air can be prevented. 

[0049] By the way, as mentioned above with the gestalt of this operation, at the time of full load 
running, it is supposed that the gaseous mixture supplied in a combustion chamber 3 is rich. 
Moreover, since gaseous mixture is made into theoretical air fuel ratio at the time of acceleration and 
fixed-speed operation of 120 or more km/h and gaseous mixture is made into Lean at the time of low 
Naka load operation at the time of the warm-up at the time of engine starting at the time of heavy 
load operation NOx in exhaust gas will be absorbed by the NOx catalyst 20 at the time of low Naka 
load operation, and NOx will be emitted and returned from the NOx catalyst 20 at the time of full 
load running and heavy load operation. The frequency of full load running or heavy load operation is 
low, and if there is much frequency of low Naka load operation and the operation time excels, 
emission and reduction of NOx stop meeting the deadline, the absorptance of NOx of the NOx 
catalyst 20 will be saturated, and it will become impossible however, to absorb NOx. 
[0050] then - the gestalt of this operation — Lean - the time of performing inside low load driving, 
when combustion of gaseous mixture is performed — comparatively — alike — a short period — a 
spike — like (short time) — SUTOIKI — or rich — the air-fiiel ratio of gaseous mixture is controlled 
so that combustion of gaseous mixture is performed, and emission and reduction of NOx are 
performed in short period, thus, the absorption/emission of NOx sake — an exhaust air air- fuel ratio 
(the gestalt of this operation air- fuel ratio of gaseous mixture) — comparatively — alike — a short 
period -- "Lean" - "— by the following explanation, it calls it the Lean Ricci Spike control to control 
spike-SUTOIKI or rich (for this to be hereafter called rich spike)" to be repeated by turns. 
[005 1] On the other hand, if sulfur (S) is contained in the fuel and the sulfur in a fuel burns, sulfur 
oxides (SOx), such as S02 and S03, will be generated, and these [ SOx ] in exhaust gas will also 
absorb the NOx catalyst 20. It is thought that the SOx absorption mechanism of the NOx catalyst 20 
is the same as an NOx absorption mechanism. Namely, if it explains taking the case of the case 
where Platinum Pt and Barium Ba are made to ****, on support like the time of explaining the 
absorption mechanism of NOx, as mentioned above When an exhaust air air-fuel ratio is Lean, 
oxygen 02 has adhered to the front face of the platinum Pt of the NOx catalyst 20 in the form of 02- 
or 02-, and SOx in inflow exhaust gas (for example, S02) oxidizes on the front face of Platinum Pt, 
and serves as S03. 

[0052] Then, generated S03 is absorbed in the NOx catalyst 20, combines with the barium oxide 
BaO, oxidizing further on the front face of Platinum Pt, is diffused in the NOx catalyst 20 in the 
form of sulfate ion S042-, and generates a sulfate BaS04. This sulfate BaS04 will remain in the 
NOx catalyst 20, without it being stable and decomposing, and being decomposed even if it makes 
the air-fuel ratio of ****** and inflow exhaust gas into Ricci. Therefore, if the amount of generation 
of BaS04 within the NOx catalyst 20 increases with time amount progress, the amount of BaO 
which can participate in absorption of the NOx catalyst 20 will decrease, and the absorptance of 
NOx will decline. It is this, i.e., SOx poisoning. 

[0053] Then, the SOx absorbent 17 which emits SOx absorbed when the oxygen density of the 
exhaust gas which absorbs SOx and flows when the air-fuel ratio of the flowing exhaust gas is Lean 
so that SOx may not flow into the NOx absorbent 20 with the gestalt of this operation was low is 
arranged for the upstream rather than the NOx absorbent 20. Although this SOx absorbent 1 7 also 
absorbs NOx with SOx when the air-fuel ratio of the exhaust gas which flows into the SOx absorbent 
17 is Lean, not only SOx absorbed when the air- fuel ratio of the flowing exhaust gas was made into 
SUTOIKI or Ricci and the oxygen density became low but NOx is emitted. 
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[0054] As mentioned above, even if it makes into SUTOIKI or Ricci the air- fuel ratio of the exhaust 
gas which the sulfate BaS04 stabilized when SOx was absorbed is generated, consequently flows 
into the NOx catalyst 20, with the NOx catalyst 20, SOx is no longer emitted from the NOx catalyst 
20. therefore, when the air- fuel ratio of the exhaust gas which flows into the SOx absorbent 17 is 
made into SUTOIKI or Ricci, in order to emit SOx from the SOx absorbent 17 Even if it makes it 
absorbed SOx exist in the SOx absorbent 17 in the form of sulfate ion S042- or a sulfate BaS04 is 
generated, it is necessary to make it exist in the SOx absorbent 17 in the condition that a sulfate 
BaS04 is not stabilized. The SOx absorbent 17 which ****(ed) at least one chosen from Copper Cu, 
Iron Fe, Manganese Mn, transition metals like Nickel nickel, Sodium Na, Titanium Ti, and Lithium 
Li on the support which consists of an alumina as a SOx absorbent 17 which makes this possible can 
be used. 

[0055] In this SOx absorbent 17, S02 in exhaust gas oxidizing on the front face of the SOx 
absorbent 17, when the air- fuel ratio of the exhaust gas which flows into the SOx absorbent 17 is 
Lean, in the form of sulfate ion S042-, it is absorbed in the SOx absorbent 17 and, subsequently to in 
the SOx absorbent 17, is spread. In this case, if Platinum Pt, Palladium Pd, or the rhodiums Rh are 
made to **** on the support of the SOx absorbent 17, S02 will become easy to adsorb on Platinum 
Pt, Palladium Pd, and Rhodium Rh in the form of S032-, and S02 will become in this way that it is 
easy to be absorbed in the SOx absorbent 17 in the form of sulfate ion S042-. Therefore, in order to 
promote absorption of S02, it is desirable to make Platinum Pt, Palladium Pd, or Rhodium Rh **** 
on the support of the SOx absorbent 17. 

[0056] If the air-fuel ratio of the exhaust gas which will flow into the SOx absorbent 17 if this SOx 
absorbent 17 is arranged for the upstream of the NOx catalyst 20 becomes Lean, SOx in exhaust gas 
will be absorbed by the SOx absorbent 17, therefore SOx stops flowing into the down-stream NOx 
catalyst 20, and only NOx in exhaust gas will be absorbed with the NOx catalyst 20. 
[0057] SOx absorbed by the SOx absorbent 17 on the other hand as mentioned above is diffused in 
the SOx absorbent 17 in the form of sulfate ion S042-, or serves as a sulfate BaS04 in the unstable 
condition. Therefore, when the air-fuel ratio of the exhaust gas which flows into the SOx absorbent 
17 becomes SUTOIKI or Ricci and an oxygen density falls, SOx absorbed by the SOx absorbent 17 
will be easily emitted from the SOx absorbent 17. 

[0058] By the way, it turned out that it is checked that heat deterioration arises with time since the 
SOx absorbent 17 is exposed to the heat of exhaust gas, and the following phenomena arise 
according to this heat deterioration. The 1st phenomenon is a problem about SOx emission of the 
SOx absorbent 17. While heat deterioration has not arisen in the SOx absorbent 17 or heat 
deterioration is seldom advancing, by having passed the exhaust gas of SUTOIKI or the Ricci air- 
fuel ratio a short time (for example, 5 or less seconds), SOx is not emitted to the SOx absorbent 17 
from the SOx absorbent 17 (if it puts in another way, when extent of heat deterioration is small). 
About this, these people are checking that SOx is not emitted from the SOx absorbent 17 by the 
duration of Ricci Spike at the time of the Lean Ricci Spike control to which NOx is made to emit 
from the NOx catalyst 20 and which is performed for accumulating, while the SOx absorbent 17 is 
not heat-deteriorating. 

[0059] However, also when the short-time style of the exhaust gas of SUTOIKI or the Ricci air-fuel 
ratio is carried out to the SOx absorbent 17 (if it puts in another way, as extent of heat deterioration 
will become large), SOx comes to be emitted from the SOx absorbent 17, as the heat deterioration of 
the SOx absorbent 1 7 advances. And the amount of SOx emitted from the SOx absorbent 1 7 at this 
time tends to become large as advance of heat deterioration progresses. 

[0060] Moreover, the 2nd phenomenon produced according to the heat deterioration of the SOx 
absorbent 17 is a problem about SOx absorption capacity, and the amount of SOx(es) which can 
absorb the SOx absorbent 17, i.e., SOx absorption capacity, reduces it as the heat deterioration of the 
SOx absorbent 17 advances. Therefore, if the playback stage of the SOx absorbent 17 is brought 
forward and playback frequency is not made [ many ] as the heat deterioration of the SOx absorbent 
17 advances, there is a possibility that playback of the SOx absorbent 17 may stop meeting the 
deadline, and the NOx catalyst 20 may carry out SOx poisoning. 

[0061] So, with the gestalt of this operation, at the time of 1st Ricci Spike immediately after shifting 
to the Lean Ricci Spike control after playback of the SOx absorbent 17, the SOx sensor 24 detected 
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the SOx concentration of the appearance gas of the SOx absorbent 17, based on the detected SOx 
concentration, the condition (extent) of the heat deterioration of the SOx absorbent 17 is judged, and 
the playback frequency of the SOx absorbent 1 7 was changed based on the condition of that heat 
deterioration. In addition, in the gestalt of this operation, modification of the playback frequency of 
the SOx absorbent 1 7 is realized by changing a setup of the SOx absorption capacity used as the 
criterion when judging whether it is the playback stage of the SOx absorbent 17. 
[0062] Hereafter, this is explained in full detail. First, regeneration of the SOx absorbent 17 is 
explained. ECU30 integrates the amount of SOx(es) absorbed by the SOx absorbent 17 from the 
hysteresis of engine operational status, and the playback stage of the SOx absorbent 17 considers it 
as the time of the addition value reaching the SOx absorption capacity set up beforehand. Here, the 
SOx absorption capacity used as the criterion of being a playback stage can be changed based on the 
condition of the heat deterioration of the SOx absorbent 17, and is suitably set up from the heat 
deterioration judging map mentioned later. 

[0063] If it judges with ECU30 being the playback stage of the SOx absorbent 17, regeneration to 
which SOx is made to emit from the SOx absorbent 17 will be performed. It faces performing 
regeneration of the SOx absorbent 17. ECU30 It substitutes for exhaust gas temperature when [ that ] 
the engine operational status at that time is judged to be the engine rotational frequency N from 
engine load Q/N and a temperature sensor 23 detects as temperature of the SOx absorbent 17. 
SUTOIKI or the Ricci conditions that fuel consumption aggravation can emit SOx few most 
efficiently based on engine operational status and the temperature of the SOx absorbent 17, and the 
processing time are selected, and it performs by passing only the processing time which selected the 
exhaust gas of the selected air- fuel ratio conditions to the SOx absorbent 17. 
[0064] Moreover, in order to make SOx emit from the SOx absorbent 17, it turns out that it is 
necessary to make temperature of the SOx absorbent 17 into the elevated temperature beyond 
predetermined temperature (for example, 550-degreeC), and during regeneration activation of the 
SOx absorbent 17, ECU30 performs temperature control of exhaust gas temperature, and controls the 
temperature of the SOx absorbent 17 by the proper means beyond said predetermined temperature 
(this is hereafter called SOx emission temperature). 

[0065] A lot of SOx(es) emitted from the SOx absorbent 17 are contained in the exhaust gas (this is 
hereafter called playback exhaust air) which flows out of the SOx absorbent 17 at the time of 
playback of the SOx absorbent 17. Although SOx under playback exhaust air cannot be easily 
absorbed by the NOx catalyst 20 and it should bypass as it is even if it passes this for the NOx 
catalyst 20 since this playback exhaust air is SUTOIKI or Ricci at an elevated temperature, there is 
no security of not being absorbed at all by the NOx catalyst 20. Then, in order to prevent that SOx 
emitted from the SOx absorbent 17 at the time of regeneration of the SOx absorbent 17 flows into 
the NOx catalyst 20, he is trying to draw playback exhaust air in a by-path pipe 26 with the gestalt of 
this operation at the time of regeneration of the SOx absorbent 17. 

[0066] While carrying out absorption/emission of NOx in exhaust gas with the NOx catalyst 20, and 
performing the Lean Ricci Spike control of an air- fuel ratio in order to carry out reduction 
purification if it explains in frill detail, the exhaust gas which was held in the bypass closed position 
as the exhaust air selector valve 28 showed drawin g 1 as a continuous line, therefore flowed out of 
the SOx absorbent 1 7 at this time flows into the NOx catalyst 20. And SOx in exhaust gas is 
absorbed by the SOx absorbent 17, with the NOx catalyst 20, absorption/emission only of NOx in 
exhaust gas will be carried out, and reduction purification will be carried out. 
[0067] Subsequently, when SOx should be emitted from the SOx absorbent 17 (i.e., when 
performing regeneration of the SOx absorbent 17), Air Fuel Ratio Control is changed from the Lean 
Ricci Spike control to SUTOIKI or the Ricci control, and the exhaust air selector valve 28 is changed 
by the bypass open position shown with a broken line in drawing 1 from a bypass closed position, 
and it is held at coincidence. The playback exhaust air which flowed out of the SOx absorbent 17 by 
this does not flow in the NOx catalyst 20, but flows in a by-path pipe 26. Therefore, it can prevent 
certainly that the NOx catalyst 20 carries out SOx poisoning by SOx under playback exhaust air. in 
addition, SOx in exhaust gas (playback exhaust air) ~ unburnt [ in exhaust gas ] — you are made to 
return by HC and CO, and it is set to S02 and emitted. 

[0068] Subsequently, when regeneration of the SOx absorbent 17 should be stopped, Air Fuel Ratio 
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Control is changed from SUTOIKI or the Ricci control to the Lean Ricci Spike control, and the 
exhaust air selector valve 28 is changed from a bypass open position to coincidence by the bypass 
closed position shown as a continuous line in drawing 1 . 

[0069] Since it has the activity of 3 yuan, the SOx absorbent 17 is made to purify unburnt [ these / 
HC ], and CO and NOx considerably in the SOx absorbent 17, although unburnt [ HC ], and CO and 
NOx are discharged from the engine body 1 during regeneration of the SOx absorbent 17. Therefore, 
there is no possibility that unburnt [ these / HC ], and CO and NOx may be emitted into atmospheric 
air. 

[0070] Next, the judgment procedure of the condition of the heat deterioration of the SOx absorbent 
17 is explained. Drawing 5 is the air- fuel ratio (a close gas air- fuel ratio is called hereafter) of the 
exhaust gas which flows into the SOx absorbent 17, and drawing showing an example of the SOx 
concentration (appearance gas SOx concentration is called hereafter) of the exhaust gas which 
flowed out of the SOx absorbent 17. 

[0071] In this drawing, while carrying out the Lean Ricci Spike control of the close gas air-fuel ratio, 
absorption/emission of NOx is performed in the NOx catalyst 20, and while carrying out elevated- 
temperature SUTOIKI control of the close gas air-fuel ratio, playback of the SOx absorbent 17 is 
performed. In addition, in this example, this is repeated by turns in the Lean Ricci Spike control, 
using SUTOIKI operation duration as Ricci Spike as about 2 seconds, for example for Lean 
operation duration for 40 seconds to the fixed-speed transit by 60 km/h. On the other hand, an air- 
fiiel ratio is considered as SUTOIKI control at the time of regeneration of the SOx absorbent 17, and 
the duration makes it time amount longer enough than the Ricci Spike duration at the time of the 
Lean Ricci Spike control, for example, about 1 hour. 

[0072] And when the SOx absorbent 17 is not heat-deteriorating, even if it is carrying out the Lean 
Ricci Spike control of the close gas air-fuel ratio and Ricci Spike's exhaust gas flows into the SOx 
absorbent 17, since it is a short time, SOx is not emitted from the SOx absorbent 17, it comes out till 
the next playback stage of the SOx absorbent 17, and, as for gas SOx concentration, about 0 
condition continues. 

[0073] However, when the heat deterioration of the SOx absorbent 17 advanced gradually, the Lean 
Ricci Spike control of the close gas air-fuel ratio is carried out and Ricci Spike's exhaust gas flows 
into the SOx absorbent 17, the exhaust gas which SOx comes to be emitted from the SOx absorbent 
17, consequently contains SOx comes to flow out of the SOx absorbent 17 synchronizing with the 
time of Ricci Spike. 

[0074] Here, appearance gas SOx concentration has the inclination for the time of the heat 
deterioration of the SOx absorbent 17 advancing to become high, and it tends to become high 
gradually as the count of peak value of the appearance gas SOx concentration at the time of each rich 
spike of Ricci Spike increases. So, with the gestalt of this operation, it was made the thing which 
detected by the SOx sensor 24 at the time of 1st Ricci Spike immediately after reproducing the SOx 
absorbent 17 and for which it comes out and the condition (extent of heat deterioration) of the heat 
deterioration of the SOx absorbent 17 is judged from the peak value of gas SOx concentration. 
[0075] The reason for having considered the stage judging the condition of the heat deterioration of 
the SOx absorbent 17 as "the time of 1st Ricci Spike immediately after reproducing the SOx 
absorbent 17" is as follows. Immediately after playback of the SOx absorbent 17, there are very few 
amounts of SOx(es) absorbed by the SOx absorbent 17, and SOx must be hard to be emitted. 
Therefore, immediately after playback being the the best forjudging the heat deterioration of the 
SOx absorbent 17 strictly, and judging the condition of heat deterioration at the stage same each time 
makes judgment precision improve. 

[0076] However, about the stage to judge the condition of the heat deterioration of the SOx 
absorbent 17,1 hear that a stage near immediately after playback termination of the SOx absorbent 
17 is desirable, there is, and it is not necessarily limited at "the time of 1st Ricci Spike immediately 
after reproducing the SOx absorbent 17." therefore, for example, a judgment stage — "— from 
immediately after reproducing the SOx absorbent 17 — counting — the time of n-th Ricci Spike (n is 
the natural number) ~ " — ** — carrying out is also possible. Moreover, it is also possible to count 
[ from ], to average the peak value of the appearance gas SOx concentration at the time of Ricci 
Spike of eye the n-th ** (n+alpha) time [ - ] immediately after reproducing the SOx absorbent 17, 
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and to judge the condition of heat deterioration based on the average. 

[0077] With reference to the heat deterioration judging [ ECU30 is beforehand remembered to be by 
ROM32 based on the peak value of gas SOx concentration by coming out ] map for which it asked 
as mentioned above, the condition of the heat deterioration of the SOx absorbent 17 is judged. 
[0078] Drawing 6 shows an example of a heat deterioration judging map. In this example It judges 
with the condition of heat deterioration being level 1 (LI), when peak value dp is 0 <=dp<dl. It 
judges with the condition of heat deterioration being level 2 (L2), when peak value dp is dl 
<=dp<d2. When peak value dp is d2 <=dp<d3, it judges with the condition of heat deterioration 
being level 3 (L3), and when peak value dp is dp>=d3, it judges with the condition of heat 
deterioration being level 4 (L4). In addition, peak value d is dl<d2<d3<d4 here. 
[0079] And the SOx absorption capacity C which serves as a criterion of whether to have reached at 
the playback stage of the SOx absorbent 17 for every level of heat deterioration beforehand is set up. 
In C2 and the SOx absorption capacity of level 3 (L3), in this example, C3 and the SOx absorption 
capacity of level 4 (L4) are [ the SOx absorption capacity of level 1 (LI) / CI and the SOx 
absorption capacity of level 2 (L2) ] C4. In addition, the SOx absorption capacity C is 
C1>C2>C3>C4, and the SOx absorption capacity C is small set up here as the level L of heat 
deterioration goes up. 

[0080] And it judges whether the level of the heat deterioration judged after the level of the heat 
deterioration judged after this SOx absorbent playback and the last SOx absorbent playback was 
compared, and level changed, when the level of heat deterioration has not changed, SOx absorption 
capacity is not changed, but when the level of heat deterioration changes, it changes into the SOx 
absorption capacity corresponding to the level of the heat deterioration judged this time. That is, 
when the level L of heat deterioration goes up, SOx absorption capacity is made small. 
[0081] In addition, it turns out that the amount of SOx(es) emitted from the SOx absorbent 17 is 
related of the temperature of the SOx absorbent 17 when Ricci Spike's exhaust gas flows into the 
SOx absorbent 17, and SOx is easy to emit the direction when the temperature of the SOx absorbent 
17 is high. Then, in order to make it an error not arise in the level judging of heat deterioration with 
the temperature of the SOx absorbent 17, the temperature of the SOx absorbent 17 is divided into a 
predetermined temperature region, the heat deterioration judging map which is equivalent to drawin g 
6 for every temperature region beforehand is created, and ROM32 is made to memorize. 
[0082] In this case, every heat deterioration judging map is made into the same value about the SOx 
absorption capacity CI, C2, C3, and C4, and it is made to make different only the value of the peak 
value dl, d2, d3, and d4 which is a threshold which determines the level of heat deterioration for 
every heat deterioration judging map of each temperature region. It seems that for example, d2 in the 
heat deterioration judging map of the temperature region containing 450-degreeC is set to 1 ppm, d2 
in the heat deterioration judging map of the temperature region containing 550-degreeC is set to 2 
ppm, and d2 in the heat deterioration judging map of the temperature region containing 700-degreeC 
is set to 5 ppm. 

[0083] Next, with reference to drawing 7 , the SOx absorbent regeneration running routine in the 
gestalt of this operation is explained. The flow chart which consists of each step which constitutes 
this routine is memorized to ROM32 of ECU30, and all processings in each step of a flow chart are 
performed by CPU34 of ECU30. In addition, this regeneration running routine is performed for 
every predetermined time. 

[0084] <Step 101 > First, in step 101, ECU30 computes the amount of SOx(es) absorbed by the SOx 
absorbent 17 from the operational status of the current engine 1, and integrates the SOx absorbed 
amount absorbed by the SOx absorbent 17 by current after SOx absorbent regeneration. 
[0085] <Step 102>, next ECU30 progress to step 102, and judge whether it is the playback stage of 
the SOx absorbent 17. That is, it judges with ECU30 being the playback stage of the SOx absorbent 
17, when the SOx absorbed amount computed at step 102 has reached the SOx absorption capacity 
which is a criterion, progresses to step 103, it judges with it not being a playback stage when the 
SOx absorbed amount computed at step 101 has not reached SOx absorption capacity, and 
progresses to a return. 

[0086] In <step 103> step 103, ECU30 performs SOx absorbent playback control. That is, ECU30 
performs temperature control so that exhaust gas temperature may become beyond SOx emission 
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temperature, it performs Air Fuel Ratio Control so that the air- fuel ratio of exhaust gas may serve as 
predetermined SUTOIKI or the Ricci conditions, and it performs change control of the exhaust air 
selector valve 28 so that playback exhaust air may flow to a by-path pipe 26. 
[0087] And ECU30 changes the exhaust air selector valve 28 so that exhaust gas may flow for the 
NOx catalyst 20, and progresses to step 104 while it ends SOx absorbent playback control and shifts 
Air Fuel Ratio Control of exhaust gas to the Lean Ricci Spike control, when predetermined time 
activation of the SOx absorbent playback control is carried out. 

[0088] In step 104, the <step> 104 ECU detects SOx absorbent temperature with a temperature 
sensor 23 while detecting the peak value of the appearance gas SOx concentration at the time of 1st 
Ricci Spike immediately after SOx absorbent playback by the SOx sensor 24. [ 30 ] 
[0089] <Step 105>, next ECU30 progress to step 105, and judge whether it is necessary to change 
the SOx absorption capacity used as the criterion of being the playback stage of the SOx absorbent 
17. If it explains in full detail, ECU30 will judge [ which detected at step 104 ] in which level it 
comes out and the condition of the heat deterioration of the current SOx absorbent 17 is based on the 
peak value of gas SOx concentration with reference to the heat deterioration judging map of the 
temperature region applicable to the SOx absorbent temperature detected at step 104. Furthermore, 
the level of the heat deterioration of the present SOx absorbent 17 judges whether it has changed 
with the level of the heat deterioration judged after the last SOx absorbent playback. 
[0090] And when the level of heat deterioration has not changed by this time and last time, in step 
105, it judges with having no need of changing SOx absorption capacity, and progresses to a return. 
[0091] <Step 106> When having changed with the level of the heat deterioration the level of the heat 
deterioration judged this time was judged last time on the other hand to be, it judges with it being 
necessary to change SOx absorption capacity, and progresses to step 106, and ECU30 changes SOx 
absorption capacity into the SOx absorption capacity corresponding to the level of the heat 
deterioration judged this time, and progresses to a return. That is, when the level of heat deterioration 
goes up, SOx absorption capacity is made small. Consequently, when performing this routine next 
time, in step 102, it will be judged by making SOx absorption capacity after modification into a 
criterion whether it is the playback stage of the SOx absorbent 17. By this, when the condition of the 
heat deterioration of the SOx absorbent 17 advances, the playback frequency of the SOx absorbent 
17 will increase. 

[0092] The part which can call the part which performs step 105 among a series of signal processing 
by ECU30 in the gestalt of this operation a degradation judging means to judge the condition of 
degradation of the SOx absorbent 17, and performs step 106 can be called playback frequency 
modification means to change the playback frequency of the SOx absorbent 17. 
[0093] Thus, according to the gestalt of this operation, since the playback frequency of the SOx 
absorbent 17 is changed according to the condition of the heat deterioration of the SOx absorbent 17, 
playback of the SOx absorbent 17 comes to be performed at a proper stage, and it can prevent 
certainly that the NOx catalyst 20 carries out SOx poisoning. Consequently, the rate of NOx 
purification of the NOx catalyst 20 is maintainable in the always high condition. 
[0094] Gestalt] of operation of others [ [ ] Although the example applied to the gasoline engine 
explained this invention with the gestalt of operation mentioned above, of course, this invention is 
applicable to a diesel power plant. Since it is carried out in the Lean region farther [ combustion in a 
combustion chamber ] than SUTOIKI in the case of a diesel power plant, the air- fuel ratio of the 
exhaust gas which flows into the SOx absorbent 17 and the NOx catalyst 20 in the usual engine 
operational status is very Lean, and although absorption of SOx and NOx is performed, emission of 
SOx and NOx is hardly performed. 

[0095] Moreover, the air-fuel ratio of the exhaust gas which flows into the SOx absorbent 17 and the 
NOx catalyst 20 by making into SUTOIKI or Ricci gaseous mixture supplied to a combustion 
chamber 3 as mentioned above in the case of the gasoline engine is made into SUTOIKI or Ricci. In 
the case of a diesel power plant, although SOx and NOx which are absorbed by the SOx absorbent 
1 7 and the NOx catalyst 20 can be made to emit, if gaseous mixture supplied to a combustion 
chamber is made into SUTOIKI or Ricci, in the case of combustion, there can be the problem of soot 
being generated and cannot adopt. 

[0096] Therefore, in order to make the air-fuel ratio of the flowing exhaust gas into SUTOIKI or 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 2/1 5/2005 



JP,2000-230419,A [DETAILED DESCRIPTION] 



Page 13 of 13 



Ricci, and to obtain an engine output, it is necessary when applying this invention to a diesel power 
plant, to supply a reducing agent (for example, gas oil which is a fuel) into exhaust gas apart from 
burning a fiiel. Also by setting like an intake stroke, an expansion stroke, or an exhaust air line, and 
subinjecting a fuel in a gas column, supply of the reducing agent to exhaust gas is possible, or 
possible also by supplying a reducing agent in the flueway of the upstream of the SOx absorbent 17. 
[0097] In addition, even if it is a diesel power plant, when it has exhaust-gas-recirculation equipment 
(the so-called EGR equipment), it is possible by introducing exhaust-gas-recirculation gas into a 
combustion chamber so much to make the air-fiiel ratio of exhaust gas into SUTOIKI or Ricci. 
[0098] 

[Effect of the Invention] The SOx absorbent which emits SOx absorbed when the oxygen density of 
the exhaust gas which according to the exhaust emission control device of the internal combustion 
engine concerning this invention absorbs SOx and flows when the air- fuel ratio of the exhaust gas 
which is arranged in the flueway of the internal combustion engine in which (b) lean combustion is 
possible, and flows is Lean was low, (b) The NOx absorbent which emits NOx absorbed when the 
oxygen density of the exhaust gas which absorbs NOx and flows when the air- fuel ratio of the 
exhaust gas which is arranged in said down-stream flueway and flows rather than said SOx 
absorbent is Lean was low, An exhaust air Air Fuel Ratio Control means to control the air- fuel ratio 
of exhaust gas that absorption and emission of NOx in said NOx absorbent should be controlled, 
(Ha) (d) A playback means to reduce the oxygen density of exhaust gas in order to make SOx emit 
from said SOx absorbent and to reproduce a SOx absorbent, (e) A SOx concentration detection 
means to detect the SOx concentration of the exhaust gas in the lower stream of a river of said SOx 
absorbent when controlling the air- fuel ratio of exhaust gas by said exhaust air Air Fuel Ratio 
Control means to SUTOIKI or Ricci, (**) A degradation judging means to judge the condition of 
degradation of said SOx absorbent based on the SOx concentration of the exhaust gas detected with 
said SOx concentration detection means, (g) by having a playback frequency modification means to 
change the playback frequency of the SOx absorbent by said playback means according to the 
condition of degradation of the SOx absorbent judged by said degradation judging means The 
outstanding effectiveness that it can prevent certainly is done [ that can perform playback of a SOx 
absorbent now at a proper stage, consequently an NOx absorbent carries out SOx poisoning, and ] 
so. 

[0099] Moreover, in the exhaust emission control device of said internal combustion engine 
concerning this invention, when the degradation judging of the SOx absorbent by said degradation 
judging means is made to be performed at a stage near immediately after playback termination of a 
SOx absorbent, it is effective in the ability to raise the judgment precision of the degradation 
condition of a SOx absorbent. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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lit 1/ N O xCRitXSiJSriflHl L TgM^X **XM 
10 SS^K^. &A#X&NOxft^£'<^s**9Bg©t>-** 

*fcaw?ur*-rspaj»titt»#gi%Kw. so 

0 xSxiO^J u -t l » ft C > £ * K ttJ* X * N O xK 
JD^JKd£rj:5KT£c£*>nJ^-e£>£. c©«fc5it-f 
Si. S OxeRiRSUCS^Sfa^NOxCRltR^J^n^Ct^ 

[0 02 6 ] 

[002 7 3 H1 te*m3zmmmmmrj:imm*fv 

-S. C©0tcfc(,»r. #^l«^M3fc^ 

^ ^6 h . «W 7 ligfS^f, ^ 8 ttgf 

[0028] ksw«- H6{i*ttc;-r-5 > fe < g9^i,r-y- 
30 -i?^>^ i otcais^n. &eg9tc«^^©m^- 

- h6F f 3«:^Wr^*i«*f-r-2»^4'«*f#l 1 

W6tiTC»S. *-yjr>i» 1 OBK^^i' hi 2fe<fc 
C/l77Q^-$ 1 3^Ltl7? 1 4KoIig 

Sn. h 1 2 F^aiX D * h;U# l 5*^@§ 

[0029] sffiw- h 8 mm-?=-*)\s K 1 6 

^L-CSOxtRJR^Jl 7 *?m^tc>r-\ ^>^1 8tc 
ili^^n. 4r-i ^>^1 8 ©ffipgp^m^ 1 9*^L, 
r^^gjl^MNOxfel!^ (NOx®^) 2 Otftai/fc 

OxMi«2 0?:NOxM^2 0 4iS-r„ C©^r— »i/2 

1 «ifmS2 2*/M,rS^L^^V77-tCg^$n 

[0 030] ^>^2 1©APSP2 1 a4gfM«2 
2«. NOxS4JSI2 0^a[5I-r€.^V^^X 1 g2 6(Ccfco 
raM^tiTfcO. >'^-Y>'^X@2 6©^i!^gP"C^>-5'^— 
islsif2 1©APpP2 1 afCtt. T^?^i-^2 7tC 

so ?^i-3?27«:cfc^-r v 01 ©^-c^sn-Sct^tc 



©AP^££lflK:t'£;-W.'^Bf]{&§£. 0 1 <DW&~? 
^£ti-5cfc5tCNOx&&®2 0^©APSP£BfMftl-.ao 

[0 03 1 ] i>i?>3> hn-Jl'ffiCDS^JtSili- ? 
h (ECU) 3 Ott7 = i?^^=J>fcra.-^*»6ftO, 
^^'^ 3 1 iCfc-aTfflStcSMftStifcROM ( U — K 
*>«M*y) 3 2, RAM (^># ATi't^y* 
U) 33, CPU (Hz> h^^^P-te^-y-^-f h) 3 
4. Aft*- h 3 5. tfifttf- h 3 6 Srftffif £. 17 

y v * - z i 3 »©A^«tcit^d t /cm^mn?:^ 

U C©(Uft11J£#AD^&3§3 7£;OUTA#'-J<- h 
3 5&tA;ti;**i£. 

C 0 0 3 2 ] — -ft, S Ox^KSfl 1 7 ©TS£©gf*« 1 
9 tctt. s OxfMJUPi l 7 £ffifcgfM#*©S^icfcb0!j 
L/ctH^^E*^-r^?aS-fe>-^2 3i, SOx®iR 
^fj 1 7 * WcmfMJ* © S OxjggtCjrbM L fcfcBft^EE 
«tSSOxt>t (SOxM&ffl^K) 24#BX 
Otttt^ft-tte^ i&g-te>-9-2 3©iil^lEtSOx 
-fe>it2 4©W^E^n^nAD^§3 8. 4 0 
^LtAM-h3 5tcAA?n4. */c. Aft#- 

l^it^S ftifttf- h 3 6 

#1 i. 7ffai-f2 7tcs^snrt < ^ <> 

[0 03 3] C©#V >i>^>-C«> 09*.tf<ta£K: 

s^»T*R*swMB*«TAu*j»msns. 

TAU=TP • K 

iEfcttfcinLTOS. 3E*j|»WIW»lfflTPIi«H^'; 

> ^rt § n *»^©sg*8]t*aiftfflittit £ -r & 
©k:<i^ftj!^«imP3£^OT(,>£. crol$Wi 
*H^raTP«?*HilK:«fc»)*«>*=>n. *SM:ft?5Q/N 

wig £ o -cm 2 jc^t «t 5 ft v ? ?•©?£-? r o m 3 

-c. k=i. ot^i»^y>wtc«^3n5i 
i^ttan^Jtift*. cntcMorK<i. oKft 
fttf*£M*> y > #F^{$££fts^m©£j8&bttSs& 

3*BJfcJ: 0 < ft 0 . BP%y->£ft*K K>1. 

0 ttftn y > #rtK«*&$ft&^ft©^J:b 

liSI&SKtb J: 9 ft K) . BP*> ? * £ ft S . 

[0034] c©sy&©^s§©;tfv y >i>^>-et*. 
mra®*ft^fai^im-c«fiiiE^^K oft* 1 . o«fc d 
^/h^i^fiii $nr y ->^tbtfj©^f t>n. 

VtXf 1 2 0 km/h «±©3taaHE»«:»3:»iE«»K© 
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smffl&-cim]EmkK<Dm\i 1 . o <£ k> &A#ftffi£ 
[0035] rtj&«m-?ttttft. fiip&ttiecsti&ifl 
b st> 6 ft -S e: £ «c ft £ . 

[0 0 3 6] H3BjKftS3*6»fflSn*SWl^* 

*iHC, CO©i£g«j&^3rttCffii£;*ftS*l^«, 
©ffi*fcfc#y f =Hcft-S«£if AU «8«S3*»6Stffl 

§ n *©^so , ©?£gis**&^ 3 ^ 

snss^o^RJt^y ->Kft*ai*ie^rrs. 

[0 03 7 ] 4r— : 1 F*9tClR§3nn^NOx 
S*j|20 «. 09A«TJU5^^aftiL. C©ffltt±K: 
Wilfj&yjAK. tl-yjANa, y?>5ALi. 42 

V-JAC aO.t^ftTJl'^; y±®. 7>3i>La, 
20 h 'J A Y©«fc ^ft*±S^63ltfn/c^ft < £ t>— O 

£. a^p t©j;-5ft«^js£^a^sn-rft^„ «w 

®M iiJgfc «fc V N O xfim 2 0 J: K) ±tfl<Dmimffif*!tC 
®£2titcgM*5&U1!m (^b**) ©ib^NOxfel! 

S^i:b£B§f*T-5») £. C©NOxfeli^2 0« < gfM^ 
MJ:b^y->©£#tC«NOx*eRitXL/. ^AgP^'X 
^©^^S^ffiTT-5 £ ©iR L/cN Ox£fiWij-r -5N 
Ox©iRfifcffl^*tf^. 

[003 8] ftte. NOxMi«2 0 J; 0 _h&8E©gf*3lSS 
30 (^b7k#) *-5^«^«^«*&$nftt^i«^ 

j(^J:biC-g[L. Lfc*SotCOS^C«, NOx&y«2 

o 3 tc«$& s ti z>m^>m.o>%i&vc& y - > © 

«*©K«?Sg^fiT-r-5 £tRHXLfcNOx?rt!?ai-rS 
C£ tCftS. 

[003 9] ±»©N 0x84^2 0^tiMgf«jl3Srt«: 
ffiB3-ft«C©NOxJ3&£2 0«39^tCNOx©©aS:afP 
ffl^tf^*^ C©!K&tBflFffl©l¥ifflft^*-XA(CO^ 
40 r«BJ^rftl^gP^fe*-5o L^Uft35i6, C©(R65cttJ 
4 fc^-TO: ^ ftX *-XA-C?ffefeTl»S ^>© 
t#?L6n5. 'XfC. C©^^7-XA4CO^rS^±lC 
a^P t is cfcOV*** y A B a ^S^F§ -t*/cl«-&%09K: £ 

±S, *±S^ffi^r4>isi«ft^*-XA£fts„ 
[0040] ip%. «ASP«//x*J3&»«c o y ->tcfts 
£^Agf«^+©M^m* s A*«:iiAU. 04 
(A) (tCTjkSti&Jz^icfgtMOi *50rX«o J -©^r 
fi^P t©affiic^#-rSo i3SASFM*'XK:^* 

so n^NOtt, e^Pt©ai±torx«o'-i®c: 
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U NO, (2NO + 0, -2NO, ) . 

[0 04 1 ] 'X^~C. &J&2iltcN0 2 <D—mZ. fi£ 

p t ±xmitz tir>r> n o >$m 2 o rt(c©4x$ tixm 

-fb^-'J^ABaOiM-^L^e). 04 (A) iCTjkZti 
£<fc5Kfi§^*>NOr©J&-CNOxftj$S2 Ortttffi 
tSrT*. C©£5CCtTNOx#NOxfc8®2 OrttC^iR 

[0 04 2] 8t^»^*©iMRiM»**l»l!R»3a^ 
P tOflB-CNO^^J&Sft. NOxftH2 0©NOx 
©iR#t##SS?nL&UPg«3> NO,*iNOxlBi2 OftlC 

[0043] c*ut*tu-c t atASWt^*©iBR«* 

tfffiT b r N O , ©^fiSS*i<gT-r -5 i SJ&WiiWrfil 
(NO,— 'NO,) (Cil*. NOxfcl!2£2 0rt©5i3iN* 
> N O , - ifi N O , £ tc « N O ©712 T N O xjt4*K 2 0 *» 6 & 

NOxW«2 03&»6NOx*Jttffl$n*C4«Cfe4. 

H3{cs*s*i*j:$r:. i^AP*^©y->©^i^ 

#fi < & ft tf jfcAJ»3t#* *©It*afl»*«T U» 
#r>T»ASWtf/;*© >; ->©Jt£l,»*<B< Tfttf NQ 
)*BK2 03&>6NOx*Jttasti*Cii«c*. 
[0044]-*. £©£*. j8*^3F»5K:#t*S£ft.5 

M#>6tt^s©*je*Hc, coasgftBSft. en?.*! 
raMfcttLa&fcft*. 

[0 04 5] ^fc. SfS®«Mt*J^ h W fctt y 5. * 
tc<c 6 £ j£AP»#* 4»©»*iI^1Iflte ffifF-T S 
*{CNOx^£l2 0>{»e>NO 2 i/c«NO*!fSffi3n. C 
©NO, S/cttNOtt. 04 (B) &C^$ft5J:5fc:* 

[0046]K. 8fEA£EfWf;**©HC. COtt. $ 

ra#p t ±©m*m o r x\to »- 4 fc/t£ teste; urg* 
fb-tfu&eft. ^>-ca#Pt±©K^o,-X«o , -*s 

it3ntfe3i/£HC, CO^Sot^htf. C©H 
C. CO{CJ:oTNO)dJ^2 0*6iMSftfcNOxte 
<fcDfi>^>*6SFtH?*l/cNO)C*SN 2 {CS7&eb»6 

ft£o 

[0 04 7] C©J:^tCLrfi^P t©*S±iCNO l 
£fc«NO##&Lfr NO)#i2 0A>^ 
^^iNO^fcttNOa^fflSft. S<&tcN,R:» 

TE-fef-ufc^fts. LfcAi^r. gM^m^xb-f** 
Ox#;&ajSft5c 

[0048] c © «fc 5 k. swiaaRtfcj&j y - >tc &s <t 

N Ox#N 0*teM2 0(C?RiRSn. »J(®«Jt*X h A 
*$>Z{.mVy?fc?ZtNOx&NO>ffl.m2 0&t>m 

mmo'mic&mzti. N^jMssft*. uc#-> 

^*-©NOx©gfffi^|!fi±T€.C4^-Ct^ 0 
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[0049] iC5t> C ©IIJfe©^«lT*«B5ai LfcJ: 
^fiMa^B#«:«j^«IS3F , gK:«i^$^^s^ 

# y ^ i $ n , $ tcmnnmsm. i > i? >tes&B#© 

flHKME^v iQi#*. Ml 2 0 km/hJ£U:©5©£« 

#*#©NOx#NOxji!l!$£2 0K:©iK;*ft. ±:ftiwM& 
BtS^ft^aKBtK N O xteM 20^6N OxJ&SfiJHJ $ 
ftjl7c£ft£C£(c&.2> 0 Vfrlstnifih* ±-$timMm$> 
10 St^*lSfiitaK©«S^^< . ffi+:ft^3$£©$ig 
< ^©M&Btp^gtf ftfcf . NOx©fi5cHi • Mtc& 
ffllc<&t>tj: <t£<0. N Omm 2 0 © N Ox©RJtKi&b*s 
lifn LT N Ox£©lRr* < <t T U $ 5 . 

[0050]fc-c, c©^js©^«g-c«. y->jg^- 

n) (cx h -c+^ /c« y ?-«^«©j(is«*Jtfto*is «t 
5 k m^WD^mt zfflffl v . 5§ia»! wtc n o x©&tu 

• ^TC^rtf-oTt,^, C©J:5tcNOx©©tetH©fc* 
20 tc s Sfm^m (c©^ife©^^-c«ii^m©^^]:b) 

[0051] mmiamn (s > #t*nt*5 

*3 . ^*4#©«8t it #j8*^-r ^> i s o, s o 3 «c i*©«Slf 

mitm ( s o x) u no xM& 2 0 ^ 

©C*l?>SOxfePftHx-r£„ NOxt^«2 0©SOx©iR 
^*-XA«NOx®^*-XA4|^i;-C*-S<i:#^. 
30 6tl-5>. SP*>. NOx©cKiR^*-XA^UiB^b/c<t# 
il^lilK:fflft±tce#P tfc«fc^-?y ^AB a^iSJ^S 

^j^Jt^ y - >© i # JC fct v ^O , J&iO, -Xte o j - 
©^t > NOxM^2 0©S^P t ©IIKftfltfc 

jjSAP«^xcfi©sox (fu^-^so,) aa^p t 
©*ffi±-c^b $ nt s o , i s„ 

[00 5 2] -e©^. ^RSti/cS0 3 », fiiPt© 
*H-CMtC^fc3n^*i6NOx«^2 OP^KltRJK^n 

Tiw^yjAB-aottt^i/. ^i^£M^'*>so < , -© 

40 JfJ"CNOx«i2 0rt{C&fx-UiS®?&BaSO 4 £^-ir 
•5^ C©81ftBa S0 4 »S3£Ur^T»)i? Lf6 

<> ^Asm**x©^j:t^y ^^KUT4>^$nr 

tCNOx«4«2 OWfClotL/J -5. Ltc&iX. RfH 
i©atC#^NOxfel^2 0 F»9©B a S0 4 ©^^fi*5ifA 
T -5 i N OxMJS 2 0 ©©(RfCH-^-T # 5 BTO"©l* 

^SOxJS#T*5. 

[o o 5 3 ] -e-c-c. c<DmM<DmmxitNo>m.i^i 
2 otcsoxA^At^Uefc^K:. ifc\-rznm*fx<D 

50 S^l:b^y->©i*«:SOx^gRJtXL^A-r-2>ifm^ 
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^CDi«aU«**fit»i#K:»JRL*:SOx*flcffl-rSS 
OxRJfcSU 7£. NOx®lD^!l2 OcfcOfe±^iCiBgU 
TO C©SOx©lRS<ll 7&i. SOx^iRmi 
1 7 tojfSA^SPm#*©£j8SJ:b# 'J ->©4 £ tCtt S 

it* x h W + * fctt y » ^(c L^SI?gg#<£ < ft S 4 © 
JRl/fcSOxt<*>0"Ctt< NOx&fifcfcB-TS. 
[0 054] m^VtcJz^iC. NOx&$M2 OtBSOx 
#HR JR S ft * 4 £5£ I, fcfEnt& BaSO, S ft . 
-e©«S*. NOjdMW2 0K»A-rSSP»^X©ffiMMt 10 

*x n**fctt»; 9?tc^-r*>sox^NOxMS82 o 

#6SWH3ftft<ttS. Italiot:. SOxfflMHWl7 

l/fcifcKSOxJRHHWl 7fr6SOx#tScftii*ft.5«fc5 
&CT-&fc«>&c«. «JRb;teSOxjW§raN*>S(V-© 

l»tt. fERttBaS0 4 tf£Ji&3ftfc4L>-C&iratttB 
aS0 4 **3S3£l/«CC»tt»rSOx»JDaMl 7tC#«E-r-S 
£9(cr&C4;0Si&S4&£. cn*oJtl4-r-5SOx 
RJfcm 7 4LTtt. T^5^6ft£fif*_BcffiC 20 
u, RFe. 7>^>Mn, - ^^vbN i ©J:5ft®£ 
th'^ANa. ?£>T ifc^tfy^AL i 
J5>6jltfftfc4>ft< 4fe— oi&^LfcSOxlRi0«0l 

[0 0 5 5] C©SOxSRJK#Jl 7-Ctt. SOxR^Jl 

7 fc«AT*»»#*©2S«Jta* y - >©4 stcgMn*/ 

^C>"CSOxlR««01 7rt«CjaRStlS. C©*§^. S 

oidMOMi 7©a»±tca^p t. /^y-jAPd. 30 

^ AR h©^ ^OI,>fn*4ai3ttTU< 4 so 
.^SO.'-ODftaiPt, /^y'JAPd, Oi/'JA 
Rh±tcR#t,S<fc0 % *<LTSO,tti(«'f*> 
SO^'-OJBTSOxRJOatll 7rtK«iR3.ftS< ttS. 
Lfcj&oT, SO,©«JDfcM^*Sfc»KttSOjd!RJK 

jwi 7©e^±^ce^p t . A7-^APd, n-^A 

[0 05 6] ^©SOxtRlR^Jl 7*NOxM^2 0©± 

<D&mit&v-->t<ct£2>tmn#ztp<Dsoxt)iso>Mt. 40 

Wftl 7tc©iR$n, l/fc*5-ot, TfiS©NOxt*«2 
0tCttSOx#«Efti&**C<tt»). NOxfi4^2 OTttSt 
&#X^NOx©*#®JK5ft£C4JCft.5. 
[0 05 71 -S, iiii&0fc<fc5K:SOx©Jlx3<Jl 7tc 

3 ft fc s o xitum a *>so,'- ©j&r s o xcrjr 

SBaSO,i^-otl,^. Lfc#*oT. SOxtRltx^PJl 
7 fc«fc\r*»«#*©ffi«fct#X h -Y + Sfctt 'J ? 
(Ctt oTiBRiifi**iaTr * 4 S Ox©JK#J 1 7 CCRft 
StiTt>-5SOx*!SOxKJDafiJl 73&>6^tCtttHSn 50 
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SC4ttftS„ 

[005 8] 4 S OxtRJRftO 1 7 ttgf»#*© 

ft-cfco. c©«e&fb«cj:oT^©<fc9tt3«*3&*flfei;* 
c 4 a*ha» -a -e©jn 1 ©31*12. s oxsrjksu 1 7 
©soxftfflfcw-rsmijB'T?**. sojdRJoowi 7 tern 

oxirjrs'J 1 7 tcx h y y f-gmtto&mtf 

XZtmtfffl (Wi«5»«T) ^Lfc©r-«SOx©lR 
ffll 7fe6SOx»ftt&Sft&l». CfttCO^Ttt. * 

ajsiA«» s omwrn 1 7 «toti^i> t * 

tc. NOxftKi2 0*»6NOx*ftHi3-li5;te«>K:fT 5 U 

-> • y 9 5 L x>'N'-Y^iijai©4#©y vf-xjuzGrn 
gmn-ct* s oxsmoh 1 7 *>e> s ox#fifcm 3 n«cc> c 

[005 9] 0J&»t,ftj&*e>. SOxSRiRSUl 1 OM&Vc 
*£<tJ:2>< / CLtc&-?X) . SOxRjRSU 7tCX h-f 

*£fctt y ^^ll:k©gf«^x*^B$ra^L//c«^k: 
kSOxRiRSUl 7*>6SOx*5gSttiJ;S:h£J:-5K:ft£. 
Lfrfe. C©4#(CSOxtRJlx2Ul 7#>6Sfc&£ft£S 

Ox©a«. ^{b©iitf^jitptcL/c^orA# < ft 

[ 0 0 6 0 ] £?c. S OxRiRJIU 1 7 (Oll&SitXC «fc -?T 
£C SIS 2 ©31*12 > SOx®JR#aiCMT-SPg@T-* 
0 . S OxtRJKSiJ 1 7 ©dfcS&^bWJWf -J-Stc Istcifi^ 
X. SOxlRjR^Jl 7 3&JtRlD?DjtiftSOxfi. IP^SOx 
«4X$S^ffiX^TO<. -e©/ca{>. SOx©JK3yi7 
©l^^f b*s jitf T SKWciiotSO xRjR^J 1 7 ©W 
^«J*^a&. St«g^<l,tWj:^i 1 SOx 
©iRSiJ 1 7 ©S^HlC^feft < ft K) . N O xM^ 2 0 

s ox^#-r £ sittas$> ^ . 

[0 06 1 ] -eCT\ C©^Jfe©^.«-C«. SOx5RJ|x 
SO 1 7©W£f£K: y -> • y 9 *X'*A*ffl®lcffi7i, 

tcmikvm i i@o y ^b^k:. s ox^jrsu 

1 7©ffl^7X©SOxig@[*SOx-fe>-y-2 4tCj:oT^ 

mL-> ^asn/csox^sk:«-^i,irsox®iRsiji 7 

©&«£fb©tfc«§ (SS) *«3£L. *©«te&<b©ttl»K 
m-3^X S Ox©J[x^J 1 7 OWOLtimzmW? Z J: -5 (c 

Ufa. i^a. c©iUte©^siK:fcortt. soxRjRStji 
7 <Dm£.m&<Dm£it, s ox®j^j 1 7 <Dm&&fM& 

^ftZmmfZ 4 #©«^S?»£ ftS S Ox©JRig»© 

s^*^s-r 2. c 4 tc <fc 0 igs-r s„ 
[006 2] wt. cnfcooT^-r-s. SO 

xSRJKSUl 7©ffafeMS{CO(,iTiftB^r^„ SOxIRltKS'J 
1 7 ©S£B#ffl«, ECU30*i t x >^ >©iMEK« 

<ommip h s ox®jr»i 1 1 ic®.i&$ rite s oxfi*s# 

U ^©»@ffl*^AS^Lrfe(,^cSOx®HX#fitC 
^L>/c4*4-r?». CC-C, S^B#«|^S^©#lJ^m 
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t ft 6 S O xRiRSStt. S OxWiRSU 1 7 ©giSS-fb©!* 
[0 063] ECU30», SOx®JRS01 7 OW^M 

Asu&Hfr-rstcHiu ECU30B. wniatEttN^ 
s oxjrjdow i 7 ©asi i>rro§ it . wmmmm 10 

£ S Ox®45^fJ 1 7 ©fflfl[tt:»-r5*jB»Wt**il><c < & 
b&ttfiic S O x*ttW"C *5XF-f«fcByjf# 

#x udaanwcw s o xajdon i i mm? c 

[0064] ifc, SOx»«BWl 7*>6SOx*tttHS 

«*tctt. soxirirsoi 7©ag[*3T^as <m 

tf . 5 5 0* c ) JW±©H5S«:-r Si&K#& £ c 

ECU30tt, SOxfflMJOWl 7©H*AS 
a3*fr*> ^©^KKJ:oT#«#*fifl&D»j»W» 20 

t. cti*soxafflfi«4io) «±tcw»-j-*. 

[0 06 5] S OmWftl 1 7 ©W£BStC S Ox^iR^J 1 
7*>6i*tti-r-5SWl^X <«T> Cft*H£SI5UH 
9) tCttSOjdRJOOWl 7Jt»e>fifcffl3ftfc^S©SOx# 

s*nti^. c©s*sf«uii*»rx f +*3fttt y 
vtt&Ztcib* cft£NOxfife£2 otcjftLTfcS^ 
#»*©SOxttNOx««2 0ec!WK§ft«c< < . -e© 

**3Rao-r*t«*t?***,- noxM**2 0K^<eR 

SOxSRJRfffll 7©B£&SI$K:'SOx0Mxa!l 7 

h fiscfcB $ n/c s o x# n o mm 2 0 teas a-t £ ©£ fa 

±"T S/cA tt . SO xRJDtffl 1 7 ©W^Mffi^FtC « w£ 
[0 0 6 6 3 Si-Tii. gMa#**©NOx£NOxM 

CCG^Sft. LtctfiX, C©i#(C«SOx®JRSi|l 
7a>e>ij£mL/cgm#X«NOxM$2 OtCS&AT*. 40 
^■L--C. Sfm*'Xtt3©SOx«SOx®JD^l 7tCGRiR§ 
ft. gfM^tt J ©NOx©^NOxMii2 O-CSRSfcffi^ 

[0 06 7] S Ox©JR^J 1 7 S Ox£&ffl 

^i*. EP^SOxMRSUl 7 ©W^S^rHtf -T 

-sittcti, ^.mtmmu o - > • y ^x^-f ^im® 

tcj: 0 S Ox3RiR^J 1 7 b/cW£gMfU*N OxM 50 
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U2 OrtCC^A-S-T. /<-M*fl?2 6rttCdiEA-rS„ 
Ifcii-)!, N Oxfefe^ 2 0 #l?£PfW© S O xfC <fc o 

B*HC. CO«:=fco-CS7C-{±Li?>e.ft. SO,£ftoT 

fetHSft*. 

[006 8] S OxO&iRffl 1 7 ©??£#ig£f? 

M8p*>6 y-> • 'j» **>*<f zftrntcmioWTLhti. 

[0069] S Ox©JK#J 1 7 ©W^MS*(CW. 
$*1*^HC, COteJc^NOx^PHiSft-S 

SOxS5iR»Jl 7«=7cffitt*WL'r(,^©-rcft 
6*iHC, COfcJ^NOxfctSOxSRiKBiJl 7tCfc^ 

T^ft5^bi±ufep»ft^. ifc*5,t, cn^H 

C. CO:te<fctfNOx#*m#K&m3ftS^ft#& 
[0070] ^(C. S Ox©i|X^J 1 7 ©l^^b©^© 

mm.^mK.^xmm?z>. m 5 «. s ox©^ 1 7 

Ki^A-r^^«**X©^J:b («T. AtfX^Jtiffr 
-T) SOx®JRSiJl 7^6SfetiiU/cgFm^©SOx 

(«t. a^/xsoxaisi^rr) ©— m^-ra 

[0071] c©s«:feiir. A^^MJt*';->- 

y » ^^>'^^i'tlJfflILT(,^£ttCNOxMii2 0(Cte 
(,^-CNOx©©©rta^?ftoft. A^X^*8it*i*»^ h 
LTt^ i # (C S Ox5RjRS« 1 7 ©S^^tf ft 
ft?.. 1^, c©^}-c«, y->- y ^^^^^^^SflfflliC 
fctiTia. m«6 0 km/h-C©®l7£frcy->« 

&mwmr&*4 o# 4 y ^f^-f^iit©^ h>r + 

— ^. S 1 7 ©S^MSB#«^i:b?r^ h -C 

L/. -e©«^n#p^«y-> • y 
ai©B#© y ^x^-r i»^B#r^cfc o 

[0 07 2]-eur. soxeRiK^Ji 7*5^^bbri^ 
ftt^ii^Kiw. Atfxzmtkzv-i' ■ y ^^x^v^ 

$)Jt[IL,ri»TSOx©4x^iJl 7fcy v3-Z'H !?<D%m 
^^Al/tfc, SB#P^-e*S/cASOx®JR^il 7 
*6SOx*5ftajn5Ci^< l S OxSftiDOW 1 7 © 

■>x®m£&f$iifcmtfz s ox?^s««s^©t^si^ 
<„ 

[0 0 7 3] L/^Uft*56. SOxSRiRffJl 7©f»^b 

3&^^{ciitfL/r< -5<b. A#x2£$J:b£y-> • y y 
^^^^-fi'fijtaiLri^rsox^Jix^Ji 7tcy •zT-aji 

■< 9<D&f\ijXtm\\s1Z±iiVC* SOx®JR^J17*> 

esox^ififea^ftScfc^Jcfto. ^©^m, sox^ 

1 7^6jifefcU-r^J:5K:ft-5> 0 
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[0074] cc-c, mjjzso*i&mt> somi&ffl 

9. &y s.^X^*B#fc:teW£Hi#XSOx?£ 

Jf^Tti . SO x©4XSU 1 7 £ L fcfif£©Jil 1 Hi S 
©y yf^'W £B$K:SOx-te>-y-2 4fCJ:-3t^Ml/ 
/cffi^XS0xtSS<Df-^<B*ie.SOx«RlX^ll 7©|& 

[007 5] S Ox(»jKj$I 1 7 ©Hfe${b©tft!t£¥iJ;rr 10 
-2>B$£I£ r S OxSRJfcSU 1 7 £S£U/<:itt^©SS rug 
©'Jjf^^J il//cS& S 
Ox®H5^J 1 7 ©W£ffi£W:> S Ox©iK#J 1 7 KKRJK 3 

Mff-V&Z. UcAi^t, SOxBRiRfWl 7©Hfts$Yb 

[ 0 0 7 6 ] fcfc'l, S OxWttiLffl 1 7 ®*BWfc©tttt 
4fM-r-5.B#*3K:ol,»T«, SOxSRJ&SUl 7<DW£te 20 

Li> rsOxSfciKSUl 7*W*Lfci£^©^l|51@©V 

flSWB* rsOxBMXJWl 7£S£0fc 
ifif£#>e>i$!;iTlgn[5ig©y (n«g^ 
m J i-T-SCi^pJ^-C*^. SOx^JRffJl 
1 ^m^tcmk^h^LTL'CmnMm^ {n + a) M 

¥«3U ^©¥^#K»^i>Ti^b©t^£«E-r£ 

CifeoJte-t?*€>„ 30 

[ 0 0 7 7 ] m^.<D x *> tc u-rjfc&fctHtfx S Oxf£K 
©t-^«K*r?l»T. ECU30(t ?»ROM3 2 

tcistis nx^zm&imfe-? ? sox 

[0078]I6«. m%ltWM-? v 7'<D— WZml>-C 

C<DM-CIZ. t'-i'fiidp^O ^ dp<dl©i# 
iC t<Dtm& 1"<)1>1 ( L l) T * & £ #M h . 

f - d p#s d 1^ d p< d 2© <!: # KGigi^fb©^** 
l^;W2 (L2) TNfcSiSBeb. f-^ffldp*Sd2^ 
dp<d3©i*tc«^{l:©^* 1 u^3 (L3) ~c 40 
*-5i*iJ^U. f-^ffldp*5dp^d3©i#K:«ii^ 
<t©tt®*5U^^4 (L4) -C$>Z>tm%? : b. (89; C 
Ct, bf-4MBdtt. dl<d2<d3<d4-Cfe-S. 

[0 07 9]-eb-C, ^-fe. ny&tt©^^^. so 

xRttm i 7 ©s^aitcit vtcfr&frowmmmt «c 

-SSOx®JRg»C?:S^Ut:4i<„ C©0j-Ctt. 
;H (Ll) ©SOxtiRgittCl 1x^2 (L2) © 
SOx®4K^««C2. U"<>U3 (L3) ©SOxRlRgl 
«C3. <L4) ©SOx©JRS«W:C4K:&oT 

ft. CCT, SOx^JR^fiCti; Cl>C2>C3 50 
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r> sox®^«c«/jN$ <s:^sn-ci^ 0 
[ o o 8 o ] ur. 4-lsl©s OxiRiR^ilf^tc^ 

§ tl1tM&<t<D Is*** tmWHD S Ox®JK^JH^fItC*iJ 
#»§*»*!MJ£ C- . $*s£4 b© U^^^fc o T (,> ft t, > t * 

tc» s omn^M*.^wr. m#it<Di>«}i&mt> 

o/c £ * «:«. BOWSES n?fcJ»9Wfc© u^UKSftS L- 
/cSOx®JRif«{cM-r-5. fiP^> ns^bou^L 
#±#ofc£#K:«S Ox®iRS**/hS < -T£. 
[008 1 ] y ^XA^ ^©gfSl^3&5S Ox 

KiRSOl 7K^ALfci#(CSOx5RJtK^Jl 73&ie>SfeUi 

S OxM« S OxfRiRSiJ 1 7 Ofigi 
0 . SO 1 7 ©jgg^jSl, ^<D-%ifi S O x*5g{tts 

^m^ci^b^o-ci^. -^c-e. soxesnx^Ji 

i^KT^fcfcK. SOxtRiRSUl 7©^?:Blf^©S 

imn-? y ?'*{tf& IROM3 2 tcietts -a-c*j < . 

[0 08 2] CCDmS, SOxfRflX^aCl. C2. C3. 

«!^b© l/^^^St 5 L * ^fir* 5 f - i^ttd 
1 d2. d3, d4©«y£W*#«flC«©jl!^{bW^?» 
^S«:1=@a3-a-SJ:5«:-r-5. m«. 4 5 0' c=&^ 
tfSS^©^{fc^J5ev 7*(c*j^^> d 2* 1 ppmt U 
5 5 0 • C €:#tf SftiAOfH^f b*iJS •* v VVL is W5d 
2^ 2 ppmi L t 7 0 0- C ^^t?SS^©^^b*«JSv 
i» ^"CCteW -5 d 2£ 5 ppmt -T 2>im < "C* -5 . 
[0 08 3 ] ^tC. i7^#iLt. C©^JS©?f^tC 

— KJECU3 0©R OM 3 2 ICHtfMUX $> *) x VU- 
* f - h ©S^ 7*K:teW.2)^ia«*gT E C U 3 0 © 
C P U 3 4 tiCjz oT^tf S^l'S. ^£*5. C©W5fe^il^ 

[0084]<Xf^l01>if. ECU3 0K. 
Xf ^ 7" 1 0 1 (CfcC^r. ^&©i>^> 1 ©illgt^® 
^6SOx®JRSiJl 7tC!RiR3n-5SOx«?:#aiL/ > S 

om>mm£.fim.mft?>m&t. -etc s ox®^j 1 7 &c 
©jr $ s o x®jR**amr -5. 

[0 085 ] <Xf-^102 >^(C. E C U 3 0 

^•^102 tcji^, s omtm 1 7 ©#?^B#»37ji 
§*»*«srr*. ep^. xf^i 0 2-c#tBu^so 
xg&ifc«#«gaire&s s Ox©^«^^tr^-sis 

ECU30«. SOxRJDOTrr3ftl£IIXFC~ 
*5iHgUTX7"^l 0 3KI*, Xf ?7'10 1 
■CffUiL^cS Ox®JtX«^S OxeRJtR^«(C^L/-r(,^d:t» 

[0 086 ] <Xf!?yi 0 3 >Xf 5^1 0 3K!43(,i 
ECU30(1 SOx»J0SWB*««BJ*Slff-rS. 
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w% . e c u 3 o ij> wm.tfxu.Wfi s o xfiSciassJit 

±K&4 J: 5«c«0ttW8P*»7U Sf£Wf*©2*Rfcfc** 

mm®* h a * $ tt «; ? 4 & s «t 5 ccsasit w 
gfswra* 2 8 ©<# 5 #*3HJiP *ntf -r * . 

[0 08 7]f It, ECU30B, SOxR4»Hli£ 
W»«*r3B$IS»£fT Ltct^ic S OxR4J&l?g£M3P& 

0tcatoSJ:5K&««»#2 8*&JD**."C. 10 
7' 1 0 4 tcjKf. 

[0 08 8] <Xf 04>ECU30B, 7,y- v 
V'\ 0 4tC*Jt^T. SOx-tr>1f2 4tCJ:o-CSOxSRJlX 

jws^jaa©* 1 bb©v * z>m<Dm#z s o 

KJ:o"CSOx«JD8WiaBE*tfttH-rs. 
[0 08 9]<Xf7^10 5>^{C. ECU3 0(i, 
^105 Kit*. S OxgRiKSU 1 7 <DIS£B$»3/&> 

S3&»©*B£aai 4 & 5 s o xK^fi^K-r -5 &9# 

*-53&>S3&>**U^-r-5. l¥iWS4. ECU30». X 20 
f^lO 4T*lHOfcSOx!R)DSWjBJSCcBEa-r*iB 

tftffli//ttH^so>diflE©t-i'fl[ic*-5c>r. a»& 

©S OxSfcJfcS'J 1 7 ©«Bl&<fc©tt«»Sir©U^l'K*S 

it<D i"oufi. mm<o s o m.mmm^mcm% i> tern 
[0090] * ur. ^B£«na-rM^bo^A«x 
>m^m^wt * 0 4 «e u r y * > test 30 

[009 1 ] <Xf^l06 >— ^HflSStlfc 

s&s&fb© \y^f>mMmm $ n/c^ib© u>c*4se*> 

S44«ei/rx-f y^l OStCai*. ECU30B, s 

■5SOx»ttS*K:ggJIOTy$f-->K:3E«f. BP%. Ml 
3tf b© l>*>Mfi±jfi -itckZlCitS Oxg&(K3*&/h3 

tt. Xf«^102 tC*str>T£ieft© S OxlRJRSa* 40 
«3£aW.i S OxRJDftQ 1 7 ©B*^H*S**«*l 
^SnSCitc^-S. CftKJ:*?, SOxtRiR^ll 7© 
«k*^b©«M»Jjttf^*:4*K». SOx©JR»J17© 
IS £*g ifi & < tt £ C 4 K tt 6 . 
[0 09 2] C ©HJ6©^S8{C*J(,»T E C U 3 0 CC«fc -5 
— a©fi#«!Jl©5 Wt9^105 €rHtf-r^Si5^ 

k. so xRttffl i 7 ©#<b©tt»**i5£*- z&itwm. 

it. s oxRjRffli 1 7 on^mm^wr^n^mm^. 
m&mt^sc tares -s. so 
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[0 09 3] C©J:9K:> C©aat©JtaB(cJ:*itt. S 
Ox®J{5^iJ 1 7 ©*&3&{b©tt»K:j£DT S OxRJKffl 1 7 
©S*«S^^MT * ©t? . SO xfRiR^iJ 1 7 ©W£j!>5 

soxB»-r*©*wemciiji:-rsc4*s-c*s. *© 

rg^» NOj«Bfll2 0©NO)^b*%««:Wl>«MKlt 
J^f-SC 4 

[0 094] Cfe©m©0£O WifcL &*»©#»■? 
#f£HJ£f^-H2^a<x>^>tefflfflTSC4:&n?# 

n£©-c> am©sraais«ss'r«sox®4Rsiji 7*s 
j; o* n o xNBi 2 o tc^A-r <D2mttm&% 

K'J->t*D, SO*bJ:CFNOx©!RiK»?Tbft&& 
©©. S Oxfe£&NOx©ftffl*s?Tbtl& C4tt»£ft 

[0 09 5 ] # V y >x>t?>©J#^-K« > f«a 

l//c«fc5Kj&^3&C{^-r-5&^£r* 
»y ^^JC-r^CitC cfcf) SOx©JR#Jl 7fcJ:0*NOx 
fel!^2 0«:^A-r-SP«^©^J:b ; lr^ h>f**Sl» 
tt«J » ?IC L, S OxORJKSU 1 7 *>N OxM^2 0 tCSKJR 
Sn-Cl> -5. S Ox^N Ox^&tti § C i^-c* 
f 8 ^-- tf^x>yi/©«^-«ctt. «MSia«:«lft-r*«^ 

$Lt h tt i*©WJH3W* 0 SUff-r -5 C 4 ttT * & 
[0 09 6 ] LfcAiot, *«!!4f.f-*Ai>y> 
{cSfflT^ift^-. itATSgfm^x©^*J:b*x + 
*Sl»»y ^^CCT* ^Mtli^^f#-5fcis?>{C 
mm -5 © 4 , Stc^J (^d^«^f4r*€» 

t>r«jWrttc^*Mi|i«-rsc 4«c«fc-»r feRTtt-r* 

•5b. SOxtRlR^Jl 7©±t5S©gFmffl8SF«9 

[0 097]^ f^— ^x>^>-C*orfeSftHI 
M3Eg$lg (ffW. EGRgg) *fllitn>*»^R:tt. 
Sf»WB«#* ^^fitcj^J^tc^AT-5 citcio 

4*SDjfgT*€.«, 
[0 09 8] 

[isfj©^] ^nKff«A«sm(c«M^biaiR: 
tiffiATzsmxzogMitifi y - >© 4 * tc s o 

x*««fU«X'-i- Z>m%tfx '©B«8«S*Hfit> 4 tfTfiT" 
JRbfcSOj*ttWr*SOxRJR?W4. (n)MIBSO 
x6RjRJPJ«t 0 *>Tijfe©Sul5gf»iiJ§«:iBg§ *iifcAT£ 
Sfa^X©a*8Jt*J y ->©4 #(CNOx*PRjRU?iSA 

r * m m a* (DW&n&m&m » 4 # k rjr l /c n o x?: 

StHi-rSNOxiRJKSiR. (m) miiBNOxRjR^JtCfcW 
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mm-t^mmmmitmm^mt. (~) mrissoxwix [i3] ^ra^e.sfHjsnssf»^*©^Hc. 

Mti>zsox*i&mz&xso>M.imizu2L2-&2>^< cofe«fcj^iw©aHS*«iswKs^«ig-c**. 

sfM^'xo^^s^r^-r-ss^si. (5fo boib [04] mmMTtMNOysiimcDNommtiii^m^u 

y^tC$lJfflIL/citcDgrlESOx®J|XffJ©T^ [05] mifE^ife©^tc4eW S S OxSRiK&iaitfX 

fc*5»*8»#X© S Oxigg£t&tif -5 S OxtSK^tB S Oxjft£©^{t©— M«q«rBBVft«. 

i . (-M ilulES OxiMHftffl#6itMftHJ L /cgf« [06] ffi&mteoJtmtctott SJ»^t«j£^ » 

^©s Ox?^g(ca-^t,^rBuiBSOxeRj|xsijcD^k(D^ — ^a^-r0-c , *^>. 

**«er t*ij^s t . ( h ) m^ftn^s ip [07] urss &tfc©^»© s o xkjks mzMmmf 



icj: KimmztitcS OxtRiR^J©^b©t^Kjc£:DTHU 










^«^H¥ia<b. ^m^CitCcfcO^ SOx©^ 
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mw*# (A«B«n) 
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<3. ^<D&m. NOx®JRSij5&5SOxM#-rS©*Si^K: 


4 






1 1 




[0099] * tc. *mw<£&zmz?}i&um<D§m& 


1 6 


. 2 2 (3P£iaiS) 




1 7 


S-Oj4RiRSI 




2 0 




K£tTTS«fc5tCl,;fc*£Ktt. SOxeKiR»J©^b« 20 


2 3 






24 


SOx-k>1f <SOx?&g*fctfj#fS) 




2 6 




[01] :^Etc«Srti^W©gBetfWb3SK©— 31 


2 8 






3 0 


ECU 


[02] s*&ft!iuiB$m©7 ? y©— «*^"TH"c * 
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(SOx«««ia*«Tl ~T2 "C) 
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O 
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GED 



SOx55M3»flW:-1 0 1 



1 02 



NO 



YES 



s ommm£&m&fi -103 



— 1 04 



< 



s o xwsmmzmmifex&D&mt&mfr ? 



1 0 5 

v NO 



> 



YES 



(51) Int. CI. 7 tt8>IIB# F I r-vri-K (#^) 

F 0 2 D 41A4 3 3 0 F 0 2 D 41/14 3 3 0 Z 

F 2 - A 3G091 AA12 AA18 AA24 AB06 AB08 

BAH BA33 CA12 CA13 CA16 
CB02 CB03 EW)2 DB10 DBH 
EA01 EA05 EA17 EA19 EA33 
FB10 FB12 FC01 CB01Y 
GB02W CB03W GB04W GB05W 
GB05Y GB06W CB06Y GB07Y 
GB1QX GB17X HA37 
3G301 HA01 HA02 HA04 HA15 JA15 
JA21 JA25 3A33 KAOO NA08 
NE13 PD01Z 
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